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INTRODUCTION 


Importance  of  Study.  The  effectiveness  of  small  work  groups 
affects  every  Department  of  Defense  installation.  These  work  groups 
vary  in  size,  personnel  training  and  makeup,  and  in  the  nature  of  the 
tasks  to  be  accomplished.  DoD  interest  in  work  groups  is  not 
necessarily  confined  to  military  installations.  The  Department  of  the 
Navy,  for  example,  contracts  with  a  huge  array  of  civilian 

organizations  differing  in  size,  personnel  makeup,  and  task 

orientation.  Of  particular  interest  to  those  concerned  with  the 

effectiveness  of  work  groups  is  the  relatively  recent  emergence  of 

participative  management  techniques  where  problem-solving  is  done 
mostly  at  the  employee  level  that  actually  performs  the  task  in 
question.  The  most  structured  example  of  participative  management 
techniques  is  the  Quality  Circles  movement,  the  focus  of  the  present 
research. 

Background.  The  beginnings  of  the  Quality  Circles  movement  are 
found  in  Japan  in  the  early  1950' s,  when  several  key  U.S.  experts  in 
statistical  quality  control,  notably  Drs.  W.  E.  Deming  and  J.  M. 
Juran,  gave  a  series  of  lectures  in  Japan.  Deming  introduced  a  broad 
number  of  Japanese  industrial  leaders  to  the  potential  offered  by 
statistical  quality  control  as  a  means  of  improving  Japan's 
international  market  image,  and  Juran  suggested  ways  to  implement 
these  ideas  through  small  work  groups  trained  in  the  appropriate 
techniques.  The  Japanese  Union  of  Scientists  and  Engineers  (JUSE), 
the  host  for  these  lectures,  added  a  number  of  changes  and 
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adaptations  to  the  propositions  advanced  by  the  U.S.  management 
consultants  to  facilitate  the  "fit"  into  the  fabric  of  that  nation's 
industrial  culture.  The  dramatic  success  of  Japanese  industry  in  the 
last  decade--often  putting  its  U.S.  counterparts  at  a  competitive 
disadvantage--is  indisputable.  Speculation  as  to  the  reason  behind 
this  success  often  focuses  on  what  the  Japanese  call  "quality  control 
circles,"  a  widely  employed  participative  management  technique  in 
Japan.  By  1979,  for  example,  Nissan  Motor  company  reported  4,162 
quality  control  circles  with  35,327  employees  (or  99% )  participating. 

A  typical  quality  control  circle  in  Japan  is  a  relatively 
autonomous  voluntary  unit  of  from  five  to  10  workers  led  by  a  foreman 
or  senior  worker.  Its  major  tasks  are:  (1)  to  identify  job-related 
problems;  (2)  to  improve  methods  of  production;  (3)  to  develop 

production  skills  among  its  members;  (4)  to  improve  worker  morale  and 
motivation;  ana  (5)  to  stimulate  teamwork  within  work  groups.  Quality 
control  circles  usually  meet  once  a  week  for  about  two  hours--even 
when  the  company  is  doing  well.  Two  Japanese  automakers  (Toyota  Motor 
Co.  and  Nissan  Motor  Co.)  report  that  the  average  quality  control 
circle  worker  offers  over  11  suggestions  per  year,  of  which  an 

average  of  89%  are  adopted  by  their  companies.  (On  the  other  hand. 

General  Motors  receives  an  average  of  less  than  one  suggestion  from 

each  employee  per  year,  and  adopts  one-third  of  the  ideas.) 

By  1982,  virtually  all  types  of  Japanese  commerce  employ 
quality  control  circles.  Most  organizations  in  Japan  began  them  in 
the  mid  or  late  1960's.  Japanese  management  has  been  particularly 
enthusiastic  about  the  results  of  their  quality  circles  program. 
Indeed,  the  fit  seems  so  fortuitous,  that  many  U.S.  observers 


question  the  cross-cultural  transferability  to  U.S.  industry  of  the 
basic  concept  and  structure  of  quality  control  circles.  (A  few  U.S. 
firms  [e.g.,  Lockheed]  began  to  employ  Japanese  quality  circles  as 
early  as  the  mid  1970's,  but  quality  circles  d.d  not  begin  to  expand 
substantially  in  U.S.  industry  until  1980.) 

Empirical  industrial  research  of  the  type  that  influences  U.S. 
industrial  decision-makers  is  not  part  of  the  research  tradition  in 
Japan.  Consequently,  many  U.S.  managers  wonder  whether  quality 
control  circles  really  work  as  well  in  Japan  as  the  anecdotal 
"evidence"  seems  to  indicate.  A  second  concern  by  U.S.  managers  is 
whether  the  cause  for  the  recent  boom  in  Japanese  productivity  may 
not  be  a  function  of  other  variables'  which  may  be  peculiar  t" 
Japanese  society.  A  third  concern  is,  if  quality  control  circles  do 
constitute  a  key  element  in  the  Japanese  success  story,  whether  one 
can  transfer  successfully  these  managerial  techniques  across  cultures 
as  is  being  currently  attempted  by  an  increasing  number  of  U.S. 
organizations.  And  finally,  whether  in  the  process  of  this  cross- 
cultural  transfer  of  quality  control  circles  technology  the  essential 
ingredients  (i.e.,  those  that  make  it  work)  are  preserved. 

Replete  in  the  U.S.  literature  on  quality  circles  are  calls 
for  careful  evaluations  of  their  effectiveness.  As  recently  as  last 
month  a  leading  proponent  of  quality  circles,  Price  Gibson,  concluded 
an  article  in  The  Quality  Circles  Journal  (May,  1988,  pp.  29-31)  with 
the  following  statement:  "Assessment  and  measurement  of  quality 
circles  and  quality  of  work  life  processes  may  not  have  been  a  top 
priority  for  process  implementors  in  the  '70' s,  but  it  will  become 
the  bottom  line  for  survival  in  the  '80' s." 
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Objectives  of  this  Feasibility  Research.  The  purpose  of  the 
present  Phase  I  feasibility  study  is  to  determine  whether  it  is 
possible  to  experimentally  assess  the  effectiveness  of  quality 
circles  on  productivity  and  job  satisfaction  in  U.S.  industry.  With 
an  eye  to  the  concerns  just  mentioned  by  U.S.  managers,  this 
feasibility  study  begins  to  probe  the  question  of  the  success  of  the 
cross-cultural  transfer  of  what  is  now  considered  to  be  a  Japanese 
technique  in  participative  management. 

More  specifically,  this  feasibility  study  addresses  four 
objectives: 

(1)  to  identify  the  components  or  conditions  that  are  linked  to 
successful  quality  circles  in  both  the  U.S.  and  Japan; 

(2)  to  determine  whether  a  sufficiently  wide  range  of  U.S. 
organizations  that  are  willing  to  participate  in  government- 
funded  research  can  be  identified  to  make  feasible  an 
experimental  evaluation  of  the  effectiveness  of  their 
quality  circles; 

(3)  to  develop  an  experimental  research  design  to  measure  the 
impact  of  quality  circles,  a  design  that  takes  cognizance  of 
the  configurations  of  quality  circles  in  U.S.  industry;  and 

(4)  to  develop  several  appropriate  measures  of  productivity  and 
job  satisfaction  for  both  blue-  and  white-collar  quality 
circles. 

Organization  of  the  Report.  The  feasibility  research  began 
without  the  aid  of  much  prior  empirical  research  into  the 
effectiveness  of  participative  management  techniques.  IRD  had  to 
identify  a  substantial  number  of  U.S.  locations  where  quality  circles 
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were  operating.  This  was  accomplished  through  correspondence  with 
several  hundred  specialists  in  management  and  through  several 
national  surveys  of  U.S.  industry.  Because  of  its  comparative 
interest,  quality  control  circles  in  Japan  also  were  surveyed.  Expert 
opinion  on  the  components  of  successful  quality  circles  was  elicited. 
The  data  collected  were  subjected  to  various  multivariate  analyses  in 
an  attempt  to  answer  the  questions  implicit  in  the  project's  four 
objectives. 

Chapter  1  identifies  a  parsimonious  list  of  variables  that  are 
associated  with  successful  quality  circles.  These  variables  were 
identified  through  ratings  by  a  panel  of  U.S.  experts  and  through  the 

self-ratings  of  several  hundred  practitioners  in  U.S.  industry. 

1 

Chapter  2  describes  the  over  700  U.S.  firms  that  responded  to 
an  IRD  survey  of  organizations  with  functioning  quality  circles. 
Descriptions  of  the  characteristics  of  these  organizations,  their 
quality  circles,  and  of  their  willingness  to  consider  participation 
in  Phase  II  research  are  presented. 

Chapter  3  describes  the  process  employed  to  develop  an 
experimental  research  design  appropriate  for  measuring  the 
effectiveness  of  quality  circles  in  the  U.S.  in  the  Phase.  II  research. 

Chapter  4  describes  the  development  of  a  series''^©*, 
questionnaires  that  are  capable  of  forming  the  basis  of  a  Phase  II 
research  effort.  Four  such  instruments  which  were  refined  after  they 
were  piloted  in  an  industrial  setting  are  presented  in  Appendix  C. 

Chapter  5  presents  the  results  of  a  preliminary  analysis  of 
about  90  Japanese  quality  control  circles.  This  analysis  presents 
descriptive  information  on  approximately  60  dimensions.  This 
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information  will  be  useful  in  Phase  II  research  as  the  conditions 
associated  with  successful  U.S.  circles  are  examined  in  more  detail. 

Chapter  6  reviews  the  conclusions  of  each  step  of  the  research 
and  concludes  that  it  is  feasible  to  conduct  a  national,  experimental 
evaluation  of  the  effectiveness  of  quality  circles. 
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Chapter  1 : 

ESSENTIAL  COMPONENTS  OF  SUCCESSFUL  U.S.  QUALITY  CIRCLES 


Objective.  To  identify  the  components  or  conditions  that  tend 
to  be  associated  with  successful  quality  circles  in  U.S.  industry. 

i-lethodol  ogy.  In  this  chapter,  two  approaches  were  employed  to 
identify  parsimoniously  those  characteristics  which  tend  to  be 
associated  with  U.S.  quality  circles  which  experts  judge  to  be 
successful.  In  addition  to  the  identification  of  successful  U.S. 
quality  circles  presented  here.  Chapter  5  presents  an  analysis  of  the 
components  of  successful  Japanese  quality  control  circles. 

The  first  approach  used  in  this  chapter  to  identify 
characteristics  associated  with  successful  U.S.  quality  circles 
convened  a  panel  of  10  U.S.  experts  on  quality  circles.  These  experts 
rated  the  importance  of  a  large  number  of  selected  variables  in  terms 
of  their  importance  to  the  success  of  quality  circles.  Two  sets  of 
variables  were  rated.  The  first  set  consisted  of  variables  which  an 
IRD  literature  review  suggested  might  contribute  to  the  success  of 
quality  circles.  The  second  set  of  variables  which  the  Expert  Panel 
rated  included  more  IRD-selected  variables  along  with  additional 
variables  suggested  by  comments  provided  by  the  panel  as  part  of 
their  response  to  the  first  set.  Overall,  a  total  of  66  variables 
were  rated  by  the  panel. 

The  second  approach  used  in  this  chapter  to  identify 
characteristics  associated  with  successful  U.S.  quality  circles  was 
based  on  an  IRD  survey  of  readers  of  The  Quality  Circles  Journal,  the 
official  publication  of  the  International  Association  of  Quality 


\ 


Circles.  This  survey  appeared  as  a  detachable,  two-page  questionnaire 
at  the  back  of  the  May  1982  issue  of  the  Journal  (see  Appendix  B).  A 
key  item  in  the  questionnaire  elicited  the  respondents'  self  ratings 
(on  a  scale  of  1-5)  of  the  average  success  of  the  quality  circles  at 
the  respondent's  work  site.  Responses  to  the  variables  of  the 
questionnaire  were  entered  in  a  discriminant  analysis  to  determine  to 
what  extent  each  variable  was  a  predictor  of  successful  quality 
circles. 

FINDINGS 

Results  from  Expert  Panel.  The  Expert  Panel  consisted  of 
individuals  who  were  academic  specialists  who  had  published  widely  on 
the  subject  of  quality  circles  or  who  were  top  consultants  on 
implementing  quality  circles  in  U.S.  industry.  The  following  experts 
were  members  of  the  panel:  Dr.  Michael  J.  Cleary  (Managing  Partner, 
Productivity-Quality  Associates),  Dr.  Robert  E.  Cole  (Director, 
Center  for  Japanese  Studies,  University  of  Michigan),  Robert  D. 
Collier  (Executive  Director,  International  Association  of  Quality 
Circles),  Donald  L.  Dewar  (President,  Quality  Circle  Institute), 
Price  Gibson  (President,  Price  Gibson  &  Associates,  Inc.),  Dr.  Frank 
M.  Gryna,  Jr.  (Professor,  Department  of  Industrial  Engineering, 
Bradley  University) ,  Sud  Ingle  (President,  Quality  Circles  Services), 
Wayne  S.  Rieker  (President,  Quality  Control  Circles,  Inc.),  Dr. 
Philip  C.  Thompson  (Systems  Refinement  Teams  Coordinator,  Martin 
Marietta  Aerospace,  Michoud  Division),  and  Tom  Towner  (Senior 
Associate,  Price  Gibson  &  Associates,  Inc.).  The  rating  scale 
utilized  was:  1  =  not  important,  2  =  some  importance,  3  =  important. 
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4  =  very  important,  5  =  critical  importance. 

Seven  of  the  15  conditions  that  the  panel  rated  most  important 
deal  with  the  level  of  support  within  an  organization  for  the  quality 
circles  process.  The  one  condition  rated  by  the  panel  to  be  the  most 
important  was  whether  participation  in  the  circles  process  was 
voluntary  (a  rating  of  4.8  out  of  a  possible  5.0),  and  there  was  more 
agreement  among  the  panel  on  this  than  on  any  other  single  condition 
that  was  rated  as  of  at  least  some  importance.  Support  for  the 
circles  process  includes,  in  order  of  rated  importance,  top 
management  (4.7),  first-line  supervisors  (4.7),  middle  management 
(4.6),  employees  (4.3),  and  unions  in  those  settings  where  the 
employees  are  so  organized  (4.1). 

Five  of  the  15  conditions  rated  most  important  deal  with 
training.  Specifically  mentioned  were  the  involvement  of  middle 
management  in  the  circles  process  (4.6  out  of  a  possible  5.0), 
management  in  general  (4.2),  the  number  of  hours  of  training  an 
individual  receives  (4.0),  and  whether  training  includes  all  levels 
of  employees  in  the  organization  (4.0).  The  organization's  overall 
commitment  to  "people  building"  was  rated  as  very  important  (4.1). 

Two  other  conditions  were  rated  especially  important:  whether 
employees  have  been  given  a  guarantee  that  no  employee  would  lose 
their  job  due  to  circle  actions  (4.4)  and  whether  the  rules  and 
objectives  of  the  circles  program  are  stated,  including  topics  such 
as  wages  that  will  not  be  allowed  (4.4).  This  suggests  that  lowering 
employee  anxiety  and  confusion  are  first-order  considerations  in 
successful  circle  programs. 

The  issues  that  are  highlighted  in  the  discussion  above  appear 
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again  throughout  the  many  other  conditions  that  were  rated  less 
highly  but  were  still  rated  as  important  (see  Table  1). 

On  the  other  end  of  the  continuum,  12  conditions  were  rated  by 
the  panel  as  having  little  importance  to  the  success  of  quality 
circles.  Most  of  these  conditions  dealt  with  the  demographic 
characteristics  of  the  employees  or  of  the  work-site.  These  employee- 
related  characteristics  were  sex  (1.1),  job  level  (blue-  or 
white-collar)(l .4),  race  (1.6),  education  (1.9),  and  personality 
(1.9).  The  unimportant  characteristics  relating  to  the  work  site  were 
geographic  location  (1.1),  whether  the  organization  is  U.S.  or 
non-U. S.  owned  (1.3),  whether  the  work  site  is  union  or  non-union 
(1.4),  type  of  business  (1.6),  and  the  number  of  employees  at  the 
work  site  (1.7). 

Surprisingly,  two  other  conditions  were  rated  as  of  little 
importance:  the  existence  of  management  circles  (1.8)  and  the 
presence  of  economic  incentives  for  the  circles  (1.8).  However, 
holding  management  responsible  for  the  success  of  the  circles  and  the 
presence  of  social  recognition  for  the  circles  were  both  rated  as 
important  (3.9  and  3.8,  respectively). 

The  characteristics  of  variability  and  central  tendency  of  the 
ratings  of  66  variables  by  the  Expert  Panel  are  presented  in  Table  1. 
The  components  of  successful  quality  circles  are  presented  in  order 
of  importance,  from  most  to  least  important.  In  those  cases  where 
several  components  were  given  the  same  mean  rating,  they  were  ranked 
in  order  of  panel  agreement  from  least  to  most  variance;  the  lower 
the  variance,  the  higher  the  agreement  among  the  raters. 


TABLE  1 

THE  IMPORTANCE  OF  SELECTED  CONDITIONS  TO  THE  SUCCESS  OF  QUALITY  CIRCLES, 
AS  RATED  BY  A  PANEL  OF  TEN  EXPERTS: 

Characteristics  of  Variability  and  Central  Tendency 


Conditions 

Mean 

SD 

Variance 

1.  Voluntary  participation 

4.8 

.42 

.16 

2.  Top  management  support 

4.7 

.48 

.21 

3.  Support  of  first-line  supervisors 

4.  Involvement  of  middle  management  in 

4.7 

.50 

.22 

the  circle  process 

4.6 

.52 

.23 

5.  Middle  management  support 

6.  Guarantee  that  no  employee  will  lose 

4.6 

.70 

.44 

job  due  to  circle  actions 

7.  Rules  &  objectives  of  circle  program 
are  stated,  including  topics  (e.g., 

4.4 

.88 

.69 

wages)  that  will  not  be  allowed 

4.4 

.88 

.69 

8.  Employee  support 

4.3 

.95 

.81 

9.  Whether  management  receives  training 

4.2 

.92 

.76 

10.  Problems  associated  with  strikes 

11.  Organization's  commitment  to  "people 

4.1 

.64 

.36 

building" 

12.  Ability  to  adjust  the  classic  Japanese 

4. 1 

.78 

.54 

concept  of  quality  circles 

4.1 

1.05 

.99 

13.  Union  support 

14.  Hours  of  training  in  quality  circle 

4.1 

1.10 

1.09 

techniques 

15.  Training  for  all  level  of  plant/office 

4.0 

.67 

.40 

employees 

4.0 

1.12 

1.11 

16.  Leadership  style  of  circle  leader 

3.9 

.74 

.49 

17.  Good  organizational  communications 

18.  Problems  associated  with  loss  of  a 

3.9 

.78 

.54 

large  number  of  circle  members 

3.9 

.84 

.61 

14 


Conditions 


Mean  SD  Variance 


19.  Holding  management  responsible  for  the 


success  of  the  circle  process 

3.9 

1.05 

.99 

20.  Continued  training  for  circle  members 

21.  Presence  of  social  recognition  for 

3.9 

1.05 

.99 

circles 

22.  Leader  &  facilitator  training  in 

3.8 

.79 

.56 

group  dynamics 

23.  Union  involvement  in  planning  & 

3.8 

.92 

.76 

implementation 

24.  Setting  goals  prior  to  the  initiation 

3.8 

1.23 

1.36 

of  the  circle  process 

25.  Assessment  of  organizational 

3.8 

1.30 

1.51 

readiness 

3.8 

1.32 

1.56 

26.  Problems  associated  with  lay  offs 

27.  Leader  &  facilitator  training  in 

3.7 

.71 

.44 

methods  of  statistical  quality  control 

28.  Use  of  research-based  training 

3.7 

.95 

.81 

materials 

29.  Continued  training  for  everyone  in  any 

3.7 

1.12 

1.11 

way  connected  with  the  circle  program 

3.6 

1.13 

1.14 

30.  A  steering  committee 

3.6 

1.24 

1.36 

31.  Scheduled  frequency  of  circle  meetings 

32.  Percent  of  workforce  at  the  plant/office 

3.3 

.82 

.61 

that  is  involved  in  the  circle  program 

33.  Problems  associated  with  loss  of  a 

3.3 

1.0 

.89 

facilitator/coordinator 

34.  Problems  associated  with  loss  of  a  team 

3.3 

1.04 

.94 

leader 

3.3 

1.16 

1.19 

35.  Financial  stability  of  organization 

36.  Whether  company  plans  to  expand 

3.2 

.83 

.62 

circle  program 

37.  Measurement  of  economic  returns  to 

3.2 

.97 

.84 

organization 

38.  Support  of  outside  consultants  in 

3.2 

1.14 

1.16 

training 

3.2 

1.40 

1.76 

I  ' 
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Conditions 

Mean 

SD 

Vari , 

39.  Measurement  of  changes  in  attitudes 

3.1 

.88 

.69 

40.  Establishing  a  budget  for  the  circles 

41.  Problems  associated  with  loss  of  a 

3.1 

1.27 

1.43 

program  administrator 

42.  Initiating  circles  as  part  of  a  broader 

3.1 

1.36 

1.61 

quality  of  work  life  effort 

3.0 

1.22 

1.33 

43.  A  steering  committee  that  is  composed 
of  representatives  of  different 


levels  within  the  plant/office 

3.0 

1.58 

2.22 

44. 

Circle  members  all  speak  the  same 
language 

2.9 

.78 

.54 

45. 

Support  of  outside  consultants  in 

evaluation 

2.9 

1.37 

1.69 

46. 

Creating  a  circle  meeting  room 

2.8 

.83 

.62 

47. 

Rotation  of  new  team  members  into  an 

established  problem-solving  team 

2.8 

1.09 

1.06 

48. 

Support  of  outside  consultants  in 
planning 

2.8 

1.23 

1.36 

49. 

Head  of  circle  program  is  located  above 
all  functional  departments  such  as 
Personnel  or  Quality 

2.8 

1.39 

1.73 

50. 

Full-time  facilitator 

2.8 

1.40 

1.76 

51. 

Number  of  circle  members 

2.6 

.84 

.64 

52. 

Tie-in  of  circles  to  organization's 
suggestion  program 

2.1 

.74 

.49 

53. 

Ability  to  adhere  to  the  classic 

Japanese  concept  of  quality  circles 

2.1 

1.05 

.99 

54. 

Providing  tangible  recognition  items 
(badges,  T-shirts,  etc.)  to  circle 

members 

2.1 

1.05 

.99 

55. 

Circle  members  have  harmonious 

personalities 

1.9 

.74 

.49 

56. 

Educational  level  of  circle  members 

1.9 

.74 

.49 

57. 

Presence  of  economic  incentives  for 

circles 

1.8 

1.03 

.96 

1 


Conditions 


Mean 


58.  Existence  of  management  circles  1.8 

59.  Number  of  employees  at  facility  1.7 

60.  Circle  members  are  racially  homogeneous  1.6 

61.  Type  of  industry  1.6 

62.  Whether  circle  members  are  blue- 

or  white-collar  1 .5 

63.  Whether  plant/office  is  union  or 

non-union  1.4 

64.  Whether  company  is  U.S. -owned  or 

Japanese-owned  1.3 

65.  Circle  members  are  of  the  same  sex  1.1 

66.  Geographic  location  of  facility  1.1 
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Results  from  I RD  Survey  (May  1982).  The  second  approach  to 
identifying  the  variables  associated  with  successful  U.S.  quality 
circles  involved  surveying  the  readers  of  the  May  1982  issue  of  The 
Quality  Circles  Journal.  By  June  30,  1982,  seven  percent,  or  211 
respondents  out  of  an  estimated  3000  U.S.  readers  of  the  Journal  who 
are  involved  in  quality  circles,  returned  the  survey  to  IRD. 

Thirty-two  variables  were  allowed  to  enter  into  the 
discriminant  analysis.  Table  2  shows  for  each  variable  the  means  and 
standard  deviations  obtained  by  two  groups--Group  1  consists  of  work 
sites  where  the  quality  circles  were  assigned  high  self-ratings  of 
success  (72  sites  with  ratings  of  4  or  5),  and  Grouo  2  consists  of 
work  sites  which  were  assigned  average  or  low  ratings  of  success  (46 
sites  with  ratings  between  1  and  3).  Of  the  211  cases  that  were 
processed,  93  were  excluded  from  the  analysis  because  they  had  at 
least  one  missing  discriminating  variable  (i.e.,  these  questionnaires 
had  items  that  were  not  completed  by  the  respondents).  The 
discriminant  analysis  used  the  remaining  118  unweighted  cases. 

Table  3  shows  the  14  variables  that  met  the  discriminant 
program's  criterion  for  entry.  The  variables  are  shown  in  the  order 
for  which  they  account  for  most  variance  between  the  two  groups: 
sites  with  highly  successful  quality  circles  and  sites  with  quality 
circles  that  were  not  rated  as  highly  successful. 


... 


VARIABLES  LOADED  INTO  DISCRIMINANT  ANALYSIS: 
CHARACTERISTICS  OF  VARIABILITY  AND  CENTRAL  TENDENCY  BY  GROUP 
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The  most  differentiation  between  the  two  groups  was  produced 
by  whether  the  quality  circles  were  considered  by  the  raters  to  be 
cost-effective  or  not  ("DCOSTEF"),  with  sites  that  had  circles  that 
were  judged  to  be  cost-effective  linked  to  highly  successful 
programs.  The  second  most  differentiating  variable  was  the  extent  to 
which  long-term  vs.  short-term  issues  were  the  focus  of  quality 
circle  attention  ("CRISES").  The  more  long-term  the  focus,  the  more 
highly  successful  the  quality  circles  programs  were  rated.  While  all 
of  the  118  respondents  indicated  that  member  participation  was 
voluntary,  whether  the  participation  of  facilitators  was  voluntary 
("VOLFAC")  was  the  third  most  important  discriminating  variable,  with 
voluntary  facilitators  linked  to  highly  successful  programs. 

Those  respondents  whose  firms  were  owned  by  U.S.  firms 
("USOWN" )  tended  to  have  higher  ratings  of  successful  quality  circles 
than  did  firms  owned  by  non-U. S.  organizations.  The  next  most 
discriminating  variable  was  the  extent  to  which  firms  had  all  types 
of  personnel  participating  in  the  quality  circle  program  ("CIRCll"). 
This  was  followed  by  organizations  with  a  strong  tendency  to  measure 
the  unit  savings  resulting  from  circles  activity  ( "MEASSAV" ) . 

The  number  of  hours  of  training  was  an  important  predictive 
variable  ("HOURS").  The  greater  the  number  of  hours,  the  more  likely 
a  rating  of  success.  The  last  statistically  significant  variable  to 
enter  was  the  number  of  employees  in  a  work  site  that  participated  in 
quality  circles  ("MEMN"),  indicating  that  the  more  people  involved, 
the  more  successful  the  quality  circles  program  tended  to  be. 

All  of  the  above  eight  variables  accounted  for  a  change  in 
Rao'  V  that  was  significant  at  least  at  the  five  percent  level.  Six 


additional  variables  also  were  entered  in  the  discriminant  analysis 
but  the  change  in  Rao’s  V  did  not  meet  this  level  of  statistical 
significance. 

Of  the  69  work  sites  that  were  considered  by  the  respondents 
to  be  of  average  or  less  success,  50  sites  (72.5%)  were  predicted  to 
be  in  that  classification  on  the  basis  of  the  discriminating  14 
variables. 

Of  the  135  work  sites  where  the  quality  circles  were  rated  as 


highly  successful. 

97  (71.9%) 

were  predicted 

to  be 

in 

that 

classification  on  the 

basis  of  the 

14  discriminating 

variables. 

The  overall 

correct  classification  predicted 

by 

the 

discriminating  variables  was 

72.06%--a  very 

high 

level 

of 

predictability.  These  data  are  presented  in  Table  4. 

Out  of  the  36  variables  entered  into  the  discriminant 
analysis,  14  of  them  are  sufficient  to  predict  quality  circles  that 
were  rated  highly  successful  vs.  average  or  below  average  success. 
The  discriminant  analysis,  by  enabling  a  reduction  of  the  36 
variables  entered,  allows  us  to  identify  parsimoniously  selected 
variables  associated  with  highly  successful  quality  circles  in  U.S. 
industry. 


TABLE  4 


CLASSIFICATION  RESULTS  OF  DISCRIMINANT  ANALYSIS 


Z  «  L  ^  ?  £ 

EOICTiO  GROUP 

*  E  iv‘ 

ACTUAL  GROUP 

Cases 

1 

-? 

GROUP  1 

64 

50 

14 

72. S  27 

c 

•  V 

GROUP  2 

135 

36 

47 

26.1  ;  71 

.  4 

UNGkOUPEO  CASES 

7 

3 

4 

42. 9  S  7 

.1 

PERCENT  OF  GROUPED 

CASES  CCRFECTLY 

CLASSIFIED  - 

72 

-CLASSIFICATION  PRQC 

SSSI^G  jU-^-ARf 

Cll  CASES  WERE  PROCESS"'), 

211  CASES  #c.Rc  iJScu  FOR  PR  INTEL)  OUTPUT. 


GROUP  1  =  Quality  circles  of  average  or  less  success. 
GROUP  2  =  Quality  circles  that  are  highly  successful. 
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Chapter  1  Conclusions. 

1.  Expert  Ratings.  The  IRD  ratings  completed  by  10  experts  and 
the  self-ratings  completed  by  several  hundred  practitioners 
of  quality  circles  succeeded  in  identifying  a  brief  list  of 
variables  important  to  the  success  of  quality  circles.  The 
variables  included  in  the  IRD  May  1982  survey  overlapped 
somewhat  with  those  included  in  the  longer  list  of 
variables  which  the  Expert  Panel  rated.  For  the  most  part, 
both  ratings  are  quite  consistent  in  the  area  of  overlap. 

2.  Critical  Components.  The  important  variables  that  need  to 
be  probed  in  measures  of  quality  circles  success  that 
emerged  from  the  IRD  surveys  include  the  following:  broad 
support  within  the  organization  for  quality  circles, 
extensive  training  for  those  Involved  in  the  quality 
circles  program,  alleviation  of  employee  fears  and 
confusion  concerning  the  goals  of  the  quality  circles, 
extent  to  which  quality  circles  gains  are  measured,  extent 
to  which  the  circles  focus  on  long-term  vs.  short-term 
issues,  whether  the  quality  circles  are  cost-effective,  and 
how  many  employees  at  the  work  site  participate  in  the 
circles  program. 

3.  Most  Predictive  Variables.  Seven  variables  were  found  to 
predict  within  74%  accuracy  whether  a  quality  circle  was 
highly  successful.  They  are  the  following:  whether  the 


24 


circle  is  cost-effective,  whether  it  deals  with  long-range 
rather  than  crisis  problems,  whether  the  facilitators  are 
voluntary,  the  extent  to  which  circles  measure  the  cost 
savings  of  their  recommendations,  the  total  number  of 
employees  involved  in  quality  circles  at  the  work  site, 
whether  the  circle  meets  at  least  once  a  week,  and  the 
number  of  hours  of  training  received  by  the  circle  members. 
(The  analyses  for  this  conclusion  were  made  too  late  for 
inclusion  in  this  chapter;  they  will  be  presented  in  an 
article  appearing  in  the  May  1983  issue  of  The  Quality 
Circles  Journal . ) 
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Chapter  2: 

INCIDENCE  OF  QUALITY  CIRCLES  IN  U.S.  INDUSTRY 


Objective.  To  determine  whether  a  sufficiently  wide  range  of 
U.S.  firms  employing  quality  circles  can  be  identified  to  make 
feasible  an  experimental  evaluation  of  their  effectiveness. 

Methodol ogy.  The  information  on  U.S.  quality  circles  that  is 
presented  in  this  chapter  was  gathered  via  two  IRD  surveys. 

The  first  survey,  a  one-page  questionnaire,  was  mailed  to  3175 
U.S.  members  of  the  International  Association  of  Quality  Circles 
(IAQC)  in  March,  1982  (see  Appendix  A  for  a  copy  of  the  survey  form). 

The  second  survey  (see  Appendix  B)  was  a  two-page 
questionnaire  that  formed  a  part  of  the  May  1982  issue  of  The  Quality 
Circles  Journal.  This  survey  was  described  in  the  previous  chapter. 

FINDINGS 

FIRST  SURVEY.  The  response  rate  to  the  first  survey  was  26.1%, 
or  828  completed  survey  forms.  Of  these,  3.6%,  or  115  respondents, 
indicated  that  they  currently  did  not  employ  quality  circles  in  their 
organization  (many  indicated  that  they  planned  to  initiate  a  program 
within  several  months).  The  remaining  survey  information  on  713 
locations  (828  minus  115  =  713)  with  functioning  quality  circles  is 
the  largest  number  of  U.S.  work  sites  with  functioning  quality 
circles  identified  to  date  by  anyone,  and  exceeds  the  number  IRD 
anticipated  locating  by  several  hundred. 

It  was  our  purpose  to  identify  quality  circles  from  a  broad 
range  of  U.S.  organizations  and  not  to  sample  representatively  the 
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universe  of  U.S.  business.  Our  sample  of  I AQC  respondents  may  or  may 
not  be  an  accurate  representation  of  U.S.  industry  with  functioning 
quality  circles.  Fifteen  items  of  information  were  elicited  by  the 
survey.  The  frequency  distributions  for  the  15  descriptive  variables 
obtained  by  the  first  survey  on  the  713  respondent  organizations  with 
functioning  quality  circles  are  discussed  below. 

Number  of  Work  Sites  with  Quality  Circles.  Each  of  the  713 
respondents  identified  an  average  of  2.2  plants  with  functioning 
quality  circles.  The  total  number  of  plants  so  identified  was  1,572; 
the  range  was  1-90;  the  mode  was  1  (460  respondents  reported  their 
organizations  had  one  facility  with  circles;  107  reported  two 
plants);  and  a  median  of  1.0  plants.  It  should  be  noted  that 
information  on  the  15  survey  variables  was  obtained  for  the  most  part 
on  the  respondents'  work  site.  Hence,  the  population  in  this  study  is 
the  713  work  sites  of  the  respondents  instead  of  the  1,572  locations 
within  the  respondents'  organizations  that  were  reported  by  the 
survey  respondents  as  having  quality  circles. 

Number  of  Quality  Circles  in  the  Reporting  Organizations.  The 
survey  respondents  indicated  that  their  organizations  had  12,424 
quality  circles.  The  number  of  circles  in  any  one  organization  ranged 
between  one  and  728,  with  a  mode  of  4  (69  respondents  reported 
working  in  locations  with  four  circles),  and  a  median  number  of  6.5 
circles. 

Number  of  Quality  Circles  by  Type  (Blue-Collar,  White-Collar, 
Managerial)  in  the  Reporting  Organizations.  Respondents  were  asked 
whether  the  quality  circles  in  their  organization  included 
blue-collar,  white-collar,  and/or  management  circles.  The  responses 
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to  this  item  are  summarized  in  Table  5.  The  largest  number  of 

respondents  (47%  or  323  respondents)  reported  a  combination  of  both 
blue-  and  white-collar  quality  circles.  The  next  largest  group  (31% 
or  210  respondents)  reported  blue-collar  circles  only.  The  third 

largest  group  of  respondents  (22%  or  152  respondents)  reported  a 

combination  of  all  three  types  of  quality  circles:  blue-collar, 
white-collar,  and  managerial.  Managerial  circles  were  the  least 

frequently  reported. 


TABLE  5 

QUALITY  CIRCLES  BY  PERSONNEL  TYPE: 
Characteristics  of  Variability  and  Central  Tendency 


N  |  Mean  |  SD 


1 .  Blue-collar  only  | 

2.  White-collar  only  j 

3.  Management  only  | 

4.  Blue-  and  white-collar  | 

5.  Blue-collar  &  managerial  | 

6.  Blue-,  white-collar, 

managerial  | 

7.  White-collar,  managerial  | 


210 

6.27 

1 

6.78 

70 

8.94 

1 

8.86 

4 

7.75 

1 

5.85 

232 

18.15 

1 

33.16 

24  ' 

8.29 

1 

5.97 

152  | 

36.92 

1 

98.35 

11  1 

22.45 

1 

36.68 

N  =  70.3 
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Size  of  Organization.  Respondents  were  asked  to  indicate 
whether  their  organization  was  small,  medium  or  large.  Due  to  the 
industry  differences  that  determine  the  size  of  an  organization 
relative  to  other  organizations  in  the  same  business,  it  was  thought 
that  this  self  rating  would  yield  a  more  accurate  view  of  the  firm's 
relative  size  than  would  information  on  the  number  of  employees  in 
the  organization.  The  respondents  indicated  they  worked  in  small 
(20.4%),  medium  sized  (47.1%),  and  large  (32.5%)  organizations. 

Relation  of  Number  of  Quality  Circles  and  Size  of 
Organization.  As  would  be  expected,  the  smaller  organizations  were 
more  likely  than  medium  or  large  organizations  to  have  between  one 
and  three  quality  circles.  Organizations  having  between  four  and  10 
quality  circles  were  not  differentiated  by  size.  While  small 
organizations  were  the  least  likely  to  have  between  11-20  quality 
circles,  medium  sized  organizations  were  the  most  likely  to  have  this 
range  of  quality  circles.  The  larger  organizations  were  the  most 
likely  to  have  over  20  quality  circles.  Table  6  presents  these  data. 


Li 
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TABLE  6 


No. 


RELATION  OF  NUMBER  OF  QUALITY  CIRCLES  AND  SIZE  OF  WORK  SITE 


Size  of  Organization 

of  Circles  |  small  |  medium  |  large 


1. 

Between  1-3  circles  j 

41.0% 

|  19.2% 

!  9.9% 

2. 

4-10  circles  | 

44.2 

|  47.3 

|  33.9 

3. 

11-20  circles  I 

10.2  | 

i  24.9 

I  19.2 

4. 

Over  20  circles  I 

4.6 

1  8.6 

[  37.0 

4.  Over  20  circles 


Year  Quality  Circles  Initiated  in  Reporting  Organizations. 
Figure  1  graphically  displays  by  percentage  the  year  the  respondents 
reported  that  their  organizations  began  their  quality  circles 
program.  It  is  immediately  apparent  that  few  organizations  were 
reported  which  began  their  circle  program  prior  to  1979,  but  the 
increase  since  1979  has  been  dramatic. 

A  trend  analysis,  based  on  the  four-year  period  of  1978-1981, 
estimates  the  probable  number  of  organizations  that  might  initiate  a 
circle  program  in  1982  to  be  492.  (It  should  be  remembered  that  this 
estimate  ir,  based  on  our  sample  of  713  reporting  organizations  and  is 
not  extrapolated  to  the  universe  of  U.S.  businesses  with  functioning 
quality  circles.)  A  second  trend  analysis  on  the  percentages  of 
quality  circles  initiated  in  each  of  the  same  four-year  period 
estimated  the  mathematical ly  probable  percent  of  quality  circles  that 
will  have  their  birth  dates  in  1982  to  be  69.5%  of  the  total  number 
of  quality  circles  operating  by  the  end  of  1982.  These  trend  analyses 
offer  conservative  estimates.  To  extrapolate  speculatively  to  the 
universe  of  U.S.  organizations  with  functioning  quality  circles,  a 
factor  of  four  appears  reasonable  and  conservative.  That  is,  one 
could  multiply  our  sample  responses  by  four  to  get  a  "guesstimate"  of 
the  incidence  of  quality  circles  nationwide. 


Geographic  Distribution.  We  divided  the  U.S.  into  nine 


regions.  The  713  respondents  were  spread  over  these  regions  in  the 
following  pattern:  1.  New  England  (CT,  ME,  MA,  NH,  RI,  VT } :  6.2%,  or 
45  respondents;  2.  Middle  Atlantic  { DE ,  DC,  MD,  NJ,  NY,  PA):  12.5%, 

or  90  respondents;  3.  East  North  Central  {IL,  IN,  MI,  OH,  WI):  23.5%, 

or  170  respondents;  4.  West  North  Central  (IA,  KS,  MN,  MO,  NE,  ND, 

SD )  -  9.0%,  or  65  respondents;  5.  South  (AL,  FL,  GA,  KY,  MS,  NC,  SC, 

TN,  VA,  WV):  20.8%,  or  150  respondents;  6.  South  Central  (AR,  LA,  OK, 
TX):  6.4%,  or  46  respondents;  7.  Mountain  (AZ,  CO,  ID,  MT,  NV,  NM, 
UT,  WY):  2.9%,  or  21  respondents;  8.  West  (CA,  OR,  WA):  16.2%,  or  117 
respondents;  9.  Alaska  and  Hawaii:  0.8%,  or  6  respondents.  Figure  2 
portrays  these  regional  distributions  more  visually. 
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Figure  2 

PERCENTAGE  OF  ORGANIZATIONS  WITH  QUALITY  CIRCLES 
BY  GEOGRAPHIC  REGION  (N=710) 


20% 

15% 

10% 
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23.5% 


20.8% 


•  • 

*  *  * 

•  • 


6.4% 


3  4 


GEOGRAPHIC  ZONES 


Zone  1.  New  England 

2.  Middle  Atlantic 

3.  East  North  Central 

4.  West  North  Central 

5.  South 

6.  South  Central 

7.  Mountain 

8.  West 

9.  Alaska  S  Hawaii 
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Willingness  to  Participate  in  Evaluation.  Respondents 
indicated  whether  they  were  willing  to  have  IRD  evaluate  the 
effectiveness  of  their  quality  circles  in  the  event  DoD  funded  Phase 
II  research.  Forty-six  percent  (331  respondents)  responded  "yes,"  46% 
(329)  indicated  "perhaps,"  and  8%  (59)  said  "no."  From  unsolicited 
comments  written  on  the  survey  form,  many  of  those  who  said  "perhaps" 
wanted  to  have  more  details.  A  number  of  the  respondents  who  answered 
negatively  to  this  item  indicated  that  they  felt  it  was  too  soon  to 
evaluate  their  quality  circles  program.  If  we  combine  the  "yes"  and 
"perhaps"  responses,  there  are  656  organizations  likely  to 
participate  in  a  Phase  II  study. 

Do  the  characteristics  of  these  three  groups  (i.e.,  the  "yes" 
group,  the  "perhaps"  group,  and  the  "no"  group)  differ  along  the 
dimensions  queried  by  the  survey?  To  answer  this  question,  the  15 
polled  variables  were  allowed  to  enter  into  a  discriminant  analysis. 
Of  these  15  variables,  eight  met  the  program's  criterion  for  entrance 
in  the  discriminant  function.  Of  these  eight,  five  variables  produced 
a  statistically  significant  change  (p  <  .05)  in  Rao's  V.  Namely, 
organizations  with  a  combination  of  blue-collar  and  managerial 
quality  circles,  or  a  combination  of  blue-  and  white-collar  quality 
circles,  or  organizations  with  just  blue-collar  quality  circles;  East 
North  Central  locations;  and  the  total  number  of  quality  circles  in 
an  organization. 

Table  7  presents  a  summary  of  the  contributions  made  by  the 
eight  variables  that  met  the  program's  criterion  for  entrance,  and 
Table  8  presents  the  standardized  canonical  discriminant  function 
coefficients  of  these  eight  variables.  An  examination  of  this 
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analysis  indicates  that  the  larger  the  number  of  quality  circles,  the 
more  likely  an  organization  is  to  be  willing  to  participate  in  a 
Phase  II  study.  Also  more  likely  to  participate  are  organizations 
located  in  the  East  North  Central  part  of  the  U.S.,  and  organizations 
that  have  a  combination  of  blue-collar  and  managerial,  or  blue-  a^d 
white-collar,  quality  circles. 


SUMMARY  TABLE  OF  VARIABLES  ENTERED  INTO  DISCRIMINANT  ANALYSIS 
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TABLE  8 


STANDARDIZED  CANONICAL  DISCRIMINANT  FUNCTION  COEFFICIENTS 


GCS 

BLUE 

BLUWHT 

6  LUMA  N 

SIZE 

MIOAT 

tNCEN 

SOUTH 


GROUP 

1 

2 
3 


FUNG  1 

FU..C  2 

-.17565 

-  .  j79  36 

-.55577 

- .  2 96  56 

-.67612 

-  .  -  v  6c  5 

- . 6G  9 2 7 

•  5  6 1  b  3 

-. 77963 

-._:7e: 

-.  25  3-1 

-  .  51523 

-.5-592 

-.16319 

- . --96- 

.12123 

SCR  IH I N  ANT 

FUNGT: 2  NS 

M£AUS  C  JRCU'P  GENTRCI 

FUNC  1 

FUNC  2 

.23555 

.37193 

-.13973 

-.12263 

-.57836 

.28619 
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Table  9  presents  the  group  membership  predicted  by  the 
discriminant  analysis  on  the  basis  of  the  eight  variables.  Taken 
together,  the  eight  variables  correctly  predict  59%  of  the  "yes" 

group,  28.6%  of  the  "perhaps"  group,  and  47.4%  of  the  "no"  group.  The 
overall  percent  of  groups  correctly  classified  by  these  eight 

variables  is  44.2%,  substantially  less  than  chance  would  predict. 

Therefore,  there  is  little  basis  for  differentiating  among  these 

three  groups  on  the  basis  of  the  variables  measured  by  the  March  1982 
survey. 


J 
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TABLE  9 

CLASSIFICATION  RESULTS  OF  DISCRIMINANT  ANALYSIS 


ACTUA_  GROUP 

’  NO.  CF 
CASES 

GROUP  1 

321 

GROUP  2 

7  '  - 

V  ^ 

GROUP  3 

S7 

UNGRCUFEO  CASES 

FREGEC'ES!  G  p  0  U  P  !•'  Z  M  3  E  “  _  H 1 1 


19<* 

64 

5i. : 

19.  5 

129 

93 

42.8 

23.6 

19 

4  4 

33.3 

19.3 

4 

J  •  J 

2 

'iiC 

13 

23.6 


27 

4  7  ,  i+ 


PERCENT  OF  GRSU°£C  CASES  CORRECT LY  CLASSIF"! 


T*t  »  _  O 


CLASSIFICATION  PROCESSING 

722  CAGES  WERE  P^O 
i:  CASES  HAD  AT  l 
712  CASES  WERE  USE 


oUMRAR Y 

— j  ;  _  . 

AST  CNi  iS-S 
FCR  PRINTED 


NG  DISCRIMINATING  VARIABLE. 
0UTPUT . 


GROUP  1  =  Respondents  who  said  "yes"  to  a  future  IRD  evaluation. 
GROUP  2  =  Respondents  who  said  "perhaps." 

GROUP  3  =  Respondents  who  said  "no." 
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SECOND  SURVEY.  The  information  provided  by  the  211  Journal 
readers  who  responded  to  the  second  survey  by  June  30,  1982,  enable  a 
fuller  understanding  of  the  characteristics  of  U.S.  quality  circles 
than  that  provided  by  the  first  survey. 

Year  of  Program  Initiation.  Sixty  percent  (118  work  sites)  of 
the  respondents  to  the  second  survey  indicated  they  began  their 
quality  circles  in  1981  and  26 %  (56  sites)  indicated  they  began  them 
during  the  current  partial  year  of  1982.  Only  1.4%  (3  sites)  of  the 
respondents  began  their  quality  circles  prior  to  1979.  While  recent 
subscribers  to  the  Journal  may  have  been  more  prone  to  respond  to  the 
survey,  the  numbers  of  organizations  other  surveys  have  reported  as 
initiating  their  circles  program  prior  to  1979  are  consistent  with 
the’  IRD  surveys.  Quality  circles  in  U.S.  industry  is  a  recent 
phenomenon . 

Number  of  Quality  Circles.  The  210  respondents  who  reported 
the  number  of  quality  circles  at  their  work  site  reported  between  one 
and  400  circles,  with  a  mode  of  four  and  an  average  of  12.9  circles. 
Most  respondents  (75.2%)  reported  between  one  and  12  quality  circles 
at  their  work  site.  The  average  number  of  employees  involved  in  these 
circles  at  any  one  work  site  was  97,  with  a  median  number  of  54.7  and 
a  mode  of  40. 

Size  of  Quality  Circles.  The  vast  majority  of  respondents 
(89%)  reported  that  the  average  number  of  members  in  each  of  their 
quality  circles  was  between  five  and  10.  Ten  percent  of  the 
respondents  indicated  that  their  circles  averaged  between  11  and  15 
members . 

Name  of  Work  Groups.  Most  of  the  211  respondents  (74.2%)  to 
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the  second  survey  indicated  they  called  their  program  "quality 

circles."  The  second  most  popular  name  was  "quality  control  circles" 
(2.4%);  23.4%  called  them  something  other  than  quality  circles  or 
quality  control  circles.  The  words  "circle"  and  "quality"  generally 
appeared  somewhere  in  the  name  of  the  circles  in  the  "other"  category. 

Percent  of  Workforce  Belonging  to  Quality  Circles.  Respondents 
were  asked  for  the  approximate  percentage  of  all  the  employees  at 
their  work  sites  who  belonged  to  quality  circles.  Forty-five  percent 

of  those  respondents  answering  this  item  indicated  that  less  than  10% 

of  their  workforce  participated  in  the  circles  program.  Forty  percent 
of  the  respondents  indicated  that  between  11%  and  25%  of  their 

workforce  participated;  10%  indicated  that  between  26%  to  50%  of  the 
workforce  belonged  to  quality  circles.  Only  four  percent  of  the 
respondents  indicated  that  more  than  50%  of  their  workforce 
participated  in  a  quality  circles  program. 

Type  of  Quality  Circle.  What  level  of  employee  participates  in 
quality  circles?  The  survey  respondents  reported  that  25.6%  of  their 
circle  programs  solely  involved  blue-collar  workers,  7.6%  of  the  work 
sites  solely  involved  white-collar  employees,  and  18%  of  the  work 
sites  had  a  combination  of  blue-  and  white-collar  participants  in 
their  quality  circles  program.  Many  other  combinations  also  were 
reported.  These  included:  blue-collar  and  foremen  (6.6%);  blue-, 
white-collar,  and  professionals/engineers  (8.1%);  blue-, 
white-collar,  foremen/supervisors,  professional/engineers,  middle 
management,  upper  management  (5.7%);  blue-  and  white-collar,  and 
foremen/supervi sors  (5.7%);  white-collar  and  professional/engineers 
(3.3%). 


Type  of  Business.  The  survey  respondents  were  engaged  in  30 
different  types  of  business,  excluding  a  catch-all  category  of 
"other"  in  which  20.5%  of  the  respondents  fell.  Table  11  presents 


these  results. 


TABLE  11 

TYPE  OF  BUSINESS  ENGAGED  IN 
BY  RESPONDENT  ORGANIZATIONS 


1. 

Metals  and/or  fabricated  products 

18.7% 

2. 

Other  manufacturing 

18.7 

3. 

Electronics  and/or  computers 

12.9 

4. 

Government  (local,  state,  federal) 

5.7 

5. 

Chemical,  petroleum,  mining,  rubber 

4.8 

6. 

Financial  and/or  insurance 

4.3 

7. 

Armed  forces 

4.3 

8. 

Machinery 

3.3 

9. 

Paper  and/or  wood  products 

2.9 

10. 

Textile  and/or  apparel 

1.9 

11. 

Transportation 

1.4 

12. 

Food  and  kindred  products 

1.4 

13. 

Publishing  and/or  printing 

1.0 

14. 

Retai ling 

1.0 

15. 

Education 

0.5 

16. 

Other 

20.5 

Ownership  of  Jte sorting  Organizations.  Of  the  207  respondents 
who  indicated  whether  their  organization  was  U.S. -owned  or  not,  85.5% 
were  totally  U.S. -owned,  1.4%  were  partly  U.S. -owned,  and  13%  were 
not  U.S. -owned. 

Organizations1  Size.  Respondents  indicated  whether  they 
considered  their  "total  corporate  organization"  to  be  small,  medium 
or  large.  Small  organizations  accounted  for  14.4%  of  the  209 
responses  that  had  this  item  completed,  39.7%  were  from  medium-sized 
organizations,  and  45.9%  represented  large  organizations.  Respondents 
additionally  were  asked  how  many  employees  there  were  at  the 
respondents'  work  sites.  Of  the  208  returned  questionnaires  that 
responded  to  this  item,  6.7%  of  the  sites  employed  under  100 
employees,  39.4%  employed  between  100  and  500  employees,  26%  employed 
between  501  and  1000  employees,  and  27.4%  of  the  work  sites  had  over 
1000  employees. 

Union  or  Non-Union  Work  Sites.  About  half  the  respondents 
reported  their  sites  had  a  union  (49%  with  unicn,  51%  without).  In 
those  sites  with  a  union,  57.7%  of  the  respondents  indicated  that 
union  members  participated  in  the  quality  circles. 

Full-Time  Facilitators.  Almost  half  (48.1%  or  101  sites)  of 
the  210  respondents  who  completed  this  item  indicated  they  had 
full-time  facilitators  for  their  quality  circles;  another  8.1%  (17 
sites)  had  both  full-  and  part-time  facilitators.  There  were 
part-time  facilitators  reported  in  42.8%  (90  sites)  of  the  sites. 
Only  one  percent  (2  sites)  reported  that  they  did  not  employ 
facilitators. 
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Frequency  of  Circle  Meetings.  The  vast  majority  (90%  or  188 
sites)  of  the  respondents  reported  that  their  circles  met  "at  least 
once  a  week."  Circles  meeting  once  or  twice  a  month  constituted  8.6% 
(18  sites)  of  the  responses.  Only  one  percent  (2  sites)  reported  that 
their  circles  met  "as  needed,  generally  less  than  once  a  month." 

Amount  of  Training.  Respondents  were  asked  to  indicate 
approximately  how  many  hours  of  initial  and  follow-up  training  the 
average  quality  circle  member  had  received.  Of  the  208  respondents 
who  completed  this  item,  11.5%  (24  sites)  indicated  that  the  circle 
members  received  less  than  five  hours  of  training.  Sites  reporting 
between  five  and  eight  hours  of  training  accounted  for  29.8%  (62 
sites)  of  the  total.  The  largest  portion  of  respondents  reported 
between  nine  and  12  hours  of  training.  Only  two  percent  of  the 
respondents  reported  more  than  an  average  of  25  hours.  Table  12 
presents  these  results. 


HOURS  OF  TRAINING  RECEIVED  BY  AVERAGE  QUALITY  CIRCLE  MEMBER 
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Voluntary  vs.  Non-Voluntary  Participation.  The  majority  of 
leaders  (80%)  and  facilitators  (73%)  are  reported  to  participate 
voluntarily  in  the  quality  circles  program.  Virtually  all  (99.5%)  of 
the  respondents  reported  that  circle  members  participate  voluntarily. 
Table  13  presents  these  results. 


TABLE  13 

ORGANIZATIONS  WITH  VOLUNTARY  PARTICIPATION 
IN  QUALITY  CIRCLES:  LEADERS,  FACILITATORS,  MEMBERS 


Voluntary  (  Ncn-Voluntary  | 

Percent  No.  Sites  (Percent  No.  Sites  | 


Leaders  (N=209) 

1 

79.9% 

167 

|  19.1% 

42 

Facilitators  (N=202) 

1 

72.8 

147 

|  27.2 

55 

Members  (N=211) 

1 

99.5 

210 

I  0.5 

1 

* 


Heterogeneity  of  Circle  Members.  All  respondents  rated  on  a 
scale  of  1  to  5  the  extent  to  which  their  quality  circles  were 
composed  of  people  of  similar  ethn  c  and  linguistic  backgrounds.  A 
rating  of  1  indicated  very  similar  backgrounds  and  a  rating  of  5 
indicated  very  mixed  backgrounds.  On  the  average,  the  respondents 
reported  a  rather  homogeneous  membership,  with  a  mean  rating  of  2.5 
out  of  5.  Most  respondents  (55.4%)  rated  the  personnel  makeup  of 
their  sites'  quality  circles  as  having  similar  backgrounds  (a  rating 
of  1  or  2  out  of  5).  Only  24. 2*  rated  them  as  being  of  quite  mixed 
backgrounds  (a  rating  of  4  or  5).  A  fifth  (20.4;)  of  the  respondents 
rated  the  backgrounds  of  circle  members  to  be  the  middle  ranking  "3". 

Short-Term  vs.  Long-Range  Focus.  Respondents  were  asked  the 
extent  to  which  their  quality  circles  are  a  way  to  handle  short-term 
crises  rather  than  of  implementing  long-term  change.  The  average 
rating  was  3.6,  indicating  that  most  of  the  206  respondents  to  this 
item  thought  the  focus  of  their  circles  was  on  a  Tedium-  to 
long-term.  Only  8.8%  (18  sites!  indicated  a  short-range  focus  (a 

rating  of  1  or  2  out  of  a  possible  5/.  On  the  other  hand.  60.2'  (124 
sites)  indicated  a  long-range  focus  (a  rating  of  4  or  5).  Almost  of 
third  (31.1%  or  64  sites)  of  the  respondents  indicated  a  medium 
rating  of  3. 

Time  Before  Becoming  Cost-Effective.  The  survey  asked  how  long 
the  quality  circles  at  the  respondents'  work  sites  generally  operate 
"before  they  begin  saving  your  organization  money  in  excess  of 
costs."  Of  the  196  respondents  completing  this  item,  21.4%  (42  sites) 
Indicated  “6  months  or  less,"  29.6%  (58  sites)  indicated  between  7-12 
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months,  13.3%  (26  sites)  said  within  one  year,  4.6%  (9  sites) 

indicated  they  became  cost  effective  within  two  years,  and  31.1%  (61 
sites)  said  that  their  quality  circles  were  not  yet  cost  effective. 
Many  of  this  latter  group  were  in  organizations  that  had  only 
initiated  their  circles  program  within  the  previous  six  months. 

Another  item  asked  "To  what  extent  do  your  quality  circles 
measure  the  unit  savings  resulting  from  circle  activity  (cost 
reductions/reduced  scrap  rates,  etc.)?"  The  average  rating  ( N= 1 99 )  on 
a  scale  of  1  ("never")  to  5  ("always")  was  3.4.  Sixteen  percent  of 
the  respondents  rated  this  item  a  low  1  or  2,  while  45.2%  rated  it  a 
high  4  or  5;  38.7%  of  the  respondents  gave  the  item  an  average  rating 
of  3. 

Overall  Success.  The  average  rating  of  quality  circles  success 
at  the  respondents'  work  sites  (N=204),  on  a  scale  of  1  ("mostly 
failures")  to  5  ("very  successful"),  was  3.8.  Only  1.5%  (or  three 
sites)  rated  themselves  poorly.  About  a  third  (32.4%  or  66  sites) 
rated  themselves  as  average.  On  the  other  hand,  66.2%  rated 
themselves  as  quite  successful  (a  rating  of  4  or  5). 

Anticipated  Increase  in  Quality  Circles.  Asked  how  much  they 
anticipated  quality  circles  would  increase  at  their  work  sites  over 
the  next  two  years,  the  respondents  (N=211)  anticipated  quite  a  bit 
of  expansion.  Fifty-three  percent  of  the  respondents  thought  that  the 
number  of  circles  at  their  site  would  double  or  more  over  the  next 
two  years,  and  39.4%  thought  they  would  expand  by  11%  to  99%.  Table 
14  presents  these  results. 
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TABLE  14 

ANTICIPATED  INCREASE  IN  QUALITY  CIRCLES  AT  RESPONDENTS'  SITES  OVER  NEXT  TWO  YEARS 
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Chapter  2  Conclusions. 


].  Range.  The  range  of  organizations  identified  through  the 
IRO  surveys  appears  to  be  sufficiently  broad  to  satisfy  the 
research  objective  of  identifying  a  cross-section  of  'J.S. 
organizations  with  functioning  quality  circles  that  can 
form  a  pool  from  which  to  draw  a  Phase  II  sample. 

2.  Overall  Number.  The  overall  number  of  identified 
organizations  (719)  appears  to  be  large  enough  to  apply 
standard  techniques  for  identifying  a  parsimonious  sample 
size  within  reasonable  error  limits. 

3.  Willingness  to  Participate.  The  vast  majority  of  surveyed 

organizations  indicate  a  willingness  to  participate  in  a 
Phase  II  evaluation,  and  the  characteristics  of  willing 
organizations  are  not  substantially  different  from 

organizations  that  were  not  willing  to  participate. 
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Chapter  3: 

EXPERIMENTAL  RESEARCH  DESIGN 
FOR 

EVALUATING  THE  IMPACT  OF  QUALITY  CIRCLES 

Objective.  To  develop  an  experimental  research  design  for 
Phase  II  to  measure  the  impact  of  quality  circles  that  takes 

cognizance  of  the  configurations  of  quality  circles  in  U.S.  industry. 

Methodology.  Through  two  separate  surveys  of  U.S.  industry 
(see  Chapters  1  and  2)  IRD  identified  a  large  representative  sample 
of  U.S.  industry  with  functioning  quality  circles.  Of  this  sample, 
331  organizations  said  "yes"  and  329  organizations  said  "perhaps"  to 
the  question  of  whether  they  were  willing  to  participate  in  Phase  II 
research.  IRD  then  performed  a  discriminant  analysis  to  determine  if 
organizations  that  said  "yes"  could  be  distinguished  from 

organizations  who  answered  “perhaps"  (see  previous  chapter).  None  of 
the  15  variables  polled  in  the  March  1982  IRD  survey  distinguished 
these  two  groups.  Therefore,  we  collapsed  these  two  categories  of 
organizations  that  have  the  potential  for  being  involved  in  the  Phase 
II  research.  The  population  for  Phase  il  research  would  be,  then,  the 
656  locations  that  consitute  the  two  collapsed  categories  of 
respondents  that  were  open  to  possible  future  involvement  in  quality 
circle  research.  IRD  had  previously  determined  through  a  discriminant 
analysis  that  the  group  of  organizations  (59)  that  responded  "no"  to 
involvement  in  Phase  II  research  did  not  differ  substantially  from 
organizations  who  were  willing  to  consider  further  involvement. 

Table  15  presents  a  correlation  matrix  of  the  15  variables 


-a. 


52 


identified  from  the  March  1 9<.  ^  IRD  survey.  While  many  of  the 
correlations  are  low,  certain  variables  indicate  high  correlations. 
An  examination  of  this  matrix  shows  that  some  variables  are  more 
closely  linked  than  others. 

Therefore,  it  was  thought  advisable  to  identify  the  underlying 
dimensions  of  the  15  variables  in  order  to  economize  the  dimensions 
across  which  to  draw  the  Phase  II  sample.  To  this  end,  we  performed  a 
factor  analysis  (varimax  rotated  factor  matrix  based  on  a  principal 
components  method).  The  results  of  this  analysis  are  presented  in 
Table  16.  Three  underlying  dimensions  were  identified:  size, 
location,  and  type  of  quality  circle  group.  Number  of  quality  circles 

and  number  of  locations  with  quality  circles  within  a  given 

1 

organization  both  had  high  loadings  on  Factor  1  (size);  a  southern 
location  loaded  positively  on  Factor  2  (location);  and  blue-collar 
quality  circles  were  positively  correlated  with  Factor  3  (type  of 
quality  circle). 
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TABLE  16 

VARIMAX  ROTATED  FACTOR  MATRIX 
AFTER  ROTATION  WITH  KAISER  NORMALIZATION 


FACTOR  1  =  size  of  quality  circle. 

FACTOR  2  =  geographic  location  of  quality  circle. 
FACTOR  3  =  type  of  quality  circle  (e.g.,  blue-collar) 


Each  of  the  656  organizations  comprising  the  research 
population  received  factor  scores  that  were  calculated  on  the  basis 
of  the  three  identified  factors.  From  the  distributions  of  these 
factor  scores,  the  median  was  obtained  for  each  of  the  factors. 
Organizations  were  assigned  a  dichotomized  score  on  each  of  the 
factors  based  on  whether  their  factor  score  was  above  or  below  the 
median  of  the  factor  score  distributions  on  each  of  the  three 
factors.  This  median  split  produces  a  2X2X2  factorial  design  across 
which  the  Phase  II  sample  can  be  drawn.  This  procedure  insures 
representation  from  the  three  dimensions  that  the  factor  analysis 
identified  as  the  principal  underlying  reported  characteristics  of 
the  respondents'  organizations. 

Table  17  indicates  the  number  and  percent  of  the  locations 
which  are  in  each  of  the  cells  of  the  2X2X2  factorial  design  matrix. 


MEDIAN-SPLIT  DISTRIBUTIONS  OF  FACTOR  SCORES 
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To  determine  the  minimum  number  of  work  sites  to  survey  so  as 
to  be  accurate  within  30%  at  a  95%  confidence  level  (within  about  two 
standard  deviations),  we  determined  within  each  of  the  stratification 
groups  (i.e.,  the  eight  cells  in  the  factorial  design)  the  subsample 
size  that  would  yield  an  acceptable  standard  error  of  the  estimate. 
To  accomplish  this,  the  following  formula  was  utilized: 


where:  's  =  the  standard  error  of  the  estimate 
N  =  the  population  size 
n  =  the  sample  size 

o-  =  the  population  standard  deviation  (estimated 
to  be  1.5  on  2.5  standard  deviations  from 
the  mean) 


Table  18  presents  the  results  of  these  calculations.  The  total 
number  of  work  sites  that  this  method  recommends  be  surveyed  out  of 
the  pool  of  available  work  sites  is  135.  Table  18  also  indicates  the 
subsample  size  of  each  of  the  eight  factor  cells. 


TABLE  18 
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Chapter  3  Conclusions. 

1.  Research  Design.  A  2X2X2  factorial  design  matrix  provides 
an  appropriate  fit  to  the  incidence  characteristics  of  U.S. 
work  sites  with  functioning  quality  circles. 

2.  Sample  Size.  An  adequate  overall  sample  size  for  the 
combined  factor  cells  for  Phase  II  research  is  135.  This 
number  is  large  enough  to  provide  reasonable  error  limits 
and  it  is  small  enough  to  offer  a  viable  Phase  II  sample 
size. 

3.  Subsample  Size.  A  randomly  selected  subsample  (within  the 
135  sampled  work  sites)  of  20%,  or  27  work  sites,  will 
provide  an  adequate  sampling  of  work  sites  for  an  in-depth 
study  of  quality  circles  to  complement  the  qualitative 
aspects  of  the  Phase  II  research. 
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Chapter  4: 

INSTRUMENTATION  FOR  MEASURING  THE  IMPACT  OF  QUALITY  CIRCLES 

Objective.  To  develop  appropriate  measures  of  productivity  and 
job  satisfaction  for  both  blue-  and  white-collar  quality  circles  in 
U.S.  industry  that  can  be  used  during  Phase  II  research. 

Methodology.  Because  of  the  lack  of  prior  experimental 
research  into  quality  circles,  an  empirical  identification  of  the 
variables  that  are  closely  linked  with  successful  quality  circles  is 
still  speculative.  The  four  sources  IRD  used  to  make  this  tentative 
identification  were  the  published  writings  of  specialists  in  the 
fields  of  Japanese  industry  and/or  participative  management 
techniques;  tile  published  and  unpublished  writings  of  specialists  in 
quality  circles;  the  advice  of  U.S.  experts  in  quality  circles 
(including  the  expert  panel  discussed  in  Chapter  2);  and  the  results 

of  the  May  1982  IRD  survey  (discussed  in  Chapters  2  and  3).  From  all 

of  these  sources  variables  were  assembled  that  theoretically  were 
associated  with  successful  quality  circles. 

The  specific  theory  upon  which  any  given  specialist  based 

his/her  critical  variables  differed,  of  course,  with  each 
investigator.  IRD  decided  not  to  limit  the  parameters  of  its 
measurement  instruments  to  those  suggested  by  any  one  theoretical 
approach  to  group  effectiveness,  identifying  instead  the  sources  of 
variance  suggested  by  many  diverse  specialists.  This  study's 

theoretical  approach,  then,  is  eclectic:  it  employs  a  Sources  of 
Variance  Model  to  determine  test  parameters.  Each  of  these  sources  of 
variance  was  then  cast  into  an  objective  test  item  format.  Several 
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hundred  items  were  thus  produced.  The  items  were  grouped  into  several 
categories:  items  concerning  the  organization's  readiness  for 
participative  management;  job  satisfaction  in  general;  and 
characteristics  of  toe  organization ' s  quality  circle  progr  m.  The 
instruments  were  designed  to  gauge  input  and  outcome  measures  of 
productivity  and  job  satisfaction  in  quality  circles. 

These  instruments  were  piloted  in  a  Cleveland  manufacturing 
company  by  Price  Gibson  &  Associates,  Inc.,  a  consulting  firm  with 
experience  in  quality  circle  research.  Their  input  after  this  pilot 
test,  and  the  input  from  several  psychometricians,  helped  strengthen 
the  content  and  construct  validity  of  the  instruments.  IRD  did  not 
attempt  to  establish  predictive  validity  due  to  the  relatively  small 
number  of  people  constituting  the  pilot  test  group  (under  20). 
Revisions  were  then  made,  although  additional  re^  nement  is  needed. 
(For  example,  the  instruments  are  still  somewhat  long  to  be 
administered  comfortably  in  industrial  settings.)  The  instruments  are 
presented  in  Appendix  C. 

Chapter  4  Conclusions. 

1.  Instruments.  Relevant  input  and  outcome  measures  have  been 
developed  and  piloted  by  IRD  to  measure  the  effectiveness 
of  U.S.  quality  circles  programs,  although  further 
refinement  will  be  needed  before  the  instruments  are 
deployed  in  Phase  II  research. 


CHARACTERISTICS  OF  JAPANESE  QUALITY  CONTROL  CIRCLES 


Objective.  To  identify  the  components  of  successful  quality 
control  circles  in  Japan  in  order  to  facilitate  for  Phase  II  research 
the  identification  of  problem-areas  in  the  cross-cultural  transfer  to 
the  U.S.  of  Japanese  management  technology. 

Methodology.  To  identify  the  conditions  associated  with 
successful  quality  control  circles  (the  preferred  term  in  Japan),  IRD 
gathered  information  on  approximately  130  circles  in  13  business 
locations  in  Tokyo.  This  chapter  presents  a  preliminary  analysis 
based  on  the  first  data  to  arrive  from  Japan--87  circles  from  nine 
businesses.  The  businesses  represent  a  wide  range:  chemical  (1), 
machinery  (1),  other  manufacturing  (2),  construction  (2),  retail  (2), 
and  service  (1).  The  number  of  employees  in  each  location  ranged  from 
74  to  7191.  Five  of  the  nine  plants  had  enterprise  unions,  four  were 
non-union. 

Japan  was  selected  for  this  comparative  study  because  of  all 
nations  Japan  has  had  the  most  experience  with  quality  circles.  The 
collection  of  these  data  was  made  possible  through  the  cooperation  of 
Japanese  professional  societies  and  through  the  presence  in  Japan  of 
a  leading  American  researcher.  This  allowed  IRD  to  acquire  data  on 
Japanese  quality  control  circles  without  transferring  U.S.  dollars  to 
non-Americans  or  paying  for  collection  of  Japanese  data. 

The  nine  industrial  sites  were  identified  by  the  Japanese 
Union  of  Scientists  and  Engineers  (JUSE),  the  organization  that  has 
coordinated  the  development  of  registered  quality  control  circles 
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nationwide  since  1962.  JUSE  identified  work  sites  that  it  regarded  as 
having  successful  quality  control  circles  programs.  JUSE ' s  judgment 
in  this  matter  was  corroborated  subsequently  by  the  self-assessments 
of  upper  management  at  the  nine  selected  plants  and  by  the  self- 
ratings  of  the  87  reporting  circle  leaders  in  these  plants.  Table  19 
presents  these  ratings.  NOTE:  For  the  Japanese  data  the  rating  scale 
went  from  a  high  of  1  to  a  low  of  7,  unlike  the  scales  for  the  U.S. 
data  where  the  continuum  ranged  from  a  low  of  1  to  a  high  of  5. 


— •  — “*• 


IHMk 


TABLE  19 


l=high  rating 
7=low  rating 
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IRD  developed,  with  the  active  collaboration  of  JUSE,  three 
Japanese-language  questionnaires  (see  Appendix  D)  for  application  in 
the  selected  locations.  The  three  instruments  were  developed  from  an 
early  version  of  the  English-language  instruments  described  in 
Chapter  4.  The  evolution  of  the  Japanese  instruments  took  into 
consideration  the  nature  of  the  Japanese  work  setting.  To  assist  in 
the  transculturation  of  the  questionnaires,  input  was  provided  by 
experts  in  Japan. 

The  first  questionnaire  was  designed  to  be  answered  by  someone 
with  general  knowledge  of  the  whole  company,  a  manager-class  person. 
The  second  questionnaire  was  to  be  completed  by  the  person  who  was  in 
charge  of  the  plants'  quality  control  circles  programs  in  each 
location,  most  likely  by  a  person  from  the  manager  class.  This 
administrator,  in  turn,  was  asked  to  have  the  leaders  of  10  circles 
within  his  plant  complete  the  third  questionnaire.  The  selection  of 
circle  leaders  was  left  to  the  discretion  of  the  program 
administrator,  although  it  was  hoped  that  successful  quality  control 
circles  would  be  selected--and  such  appears  to  be  the  case.  These 
quality  control  leaders  come  from  among  the  ordinary  workers  and  not 
from  higher  positions. 

The  data  presented  in  the  rest  of  this  chapter  are  taken  from 
the  learders’  questionnaires.  This  information  will  be  of  comparative 
interest  as  the  characteristics  of  quality  circles  in  the  U.S.  are 
examined  in  more  detail  during  Phase  II  research.  (Data  from  the 
other  two  questionnaires  and  from  additional  companies  will  appear  in 
a  forthcoming  article  in  The  Quality  Circles  Journal  since  they 
arrived  too  late  for  inclusion  in  this  report.) 
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FINDINGS 

Size  and  Stability  of  QC  Circles.  The  average  QC  circle  in 
this  chapter's  sample  of  nine  companies  contained  slightly  over  seven 
members  (7.29  years  with  a  standard  deviation  [SD]  of  3.26).  The  vast 
majority  of  the  circles,  85.1%  (with  an  SD  of  .36),  reported  that 
circle  membership  had  been  stable  over  the  past  12  months. 

Age  of  QCCs.  The  QC  circles  had  been  operating  (by  June,  1982) 
an  average  of  2.95  years  (with  an  SD  of  2.16),  although  some  circles 
had  been  in  existence  less  than  a  year  while  others  had  completed  10 
years  of  existence. 

Regularity  of  Meetings.  When  asked  how  often  the  circles  met, 
32.2%  indicated  they  met  at  least  once  a  week,  47.2%  met  about  twice 
a  month,  16.1%  met  monthly,  and  4.5%  reported  meeting  as  needed  but 
generally  less  than  once  a  month. 

Voluntary  Participation.  Leaders  rated  the  extent  to  which 
their  own  participation  in  QC  circles  was  voluntary  rather  highly 
(mean  2.36,  SD  1.44)  and  rated  their  enthusiasm  equally  highly  (mean 
2.47,  SD  1.21).  The  leaders  gave  a  slightly  lower  rating  to  the 
voluntary  nature  and  enthusiasm  of  the  workers'  participation  in  QC 
circles  (mean  ratings  of  3.18  and  3.17,  respectively;  SDs  1.51  and 
1.25,  respectively). 

Decision-Making  Style.  Most  of  the  QC  circles  report  that 
their  objectives  are  set  solely  by  the  circle  members,  rating  this 
item  a  high  2.01  (SD  1.06)  out  of  a  possible  low  rating  of  7.  There 
(  seems  to  be  a  high  degree  of  participation  by  individual  QC  members 

i 

in  identifying  problems,  with  a  mean  rating  of  2.25  (SD  1.25). 

f 

i  Decisions  are  reached  by  general  consensus  (mean  2.33,  SD  1.08).  When 


67 


asked  how  often  the  members  of  the  QC  circles  meet  outside  the  place 
of  work  for  social  purposes  there  was  a  wide  range  of  responses: 
17.5%  reported  meeting  about  once  a  week,  25%  meet  once  a  month, 
18.8%  meet  about  once  every  two  months,  20%  meet  once  every  four  to 
six  months,  and  18.8%  meet  about  once  a  year. 

Decision-Making  Techniques.  A  wide  range  of  problem-solving 
techniques  were  employed  by  the  circles.  The  most  popular  techniques 
were  brainstorming  (mean  rating  of  1.65,  5D  .99),  cause-and-effect 
diagrams  (mean  1.78,  SD  1.38),  and  graph  and  control  sheets  (mean 
1.95,  SD  1.39).  Other  popular  techniques  were  Pareto  diagrams  (mean 
2.32,  SD  1.87),  check  sheets  (mean  2.78,  SD  1.77),  and  stratification 
(mean  3.29,  SD  1.90).  Two  techniques  that  were  not  popular  with  our 
sample  were  scatter  diagrams  (mean  5.41,  SD  1.65)  and  histograms 
(mean  4.42,  SD  2.19). 

Topics  Dealt  With.  The  five  most  popular  issues  that  our 
sample  dealt  with  were:  quality  (mean  rating  of  2.59,  SD  1.71), 
improvement  of  working  environment  (mean  3.01,  SD  1.74),  productivity 
(mean  3.12,  SD  1.82),  cost  reduction  (mean  3.26,  SD  1.92),  and 
improvement  of  individual  skills  (mean  3.74,  SD  1.97).  Issues  less 
frequently  dealt  with  include  improvement  of  communication  (mean 
4.17,  SD  1.87),  improvement  of  morale  (mean  4.25,  SD  1.91),  and  job 
safety  (mean  4.36,  SD  2.18). 

Number  of  Problems  Solved.  The  circles  reported  resolving  an 
average  of  3.21  problems  within  the  past  months  (SD  2.22).  The  range 
in  the  number  of  problems  resolved  was  between  none  and  nine.  The 
number  of  management  presentations  made  during  this  period  was 
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compared  to  3.21,  suggesting  that  in  some  cases  the  circle  resolves  a 
problem  without  going  to  management  for  approval.  In  fact,  it  was 
rather  common  for  circles  to  report  that  they  can  take  action 
autonomously  without  management  approval  (mean  rating  of  3.37,  SD 
1.11). 

Incentives.  Of  the  10  incentives  which  were  reported  by  the  87 
QC  circles  leaders  to  motivate  their  members,  money  was  rated  the 
least  significant  (mean  4.33,  SD  1.80).  Interestingly,  prestige  was 
rated  the  next  least  significant  motivator  (mean  3.92,  SD  1.42).  The 
highest  reported  motivators  were  sense  of  accomplishment  (mean  2.36, 
SD  1.19),  improvement  of  work  procedures  (mean  2.40,  SD  1.24), 
improvement  in  interpersonal  relationships  (mean  2.82,  SD  1.24), 
improvement  of  shop  environment  (mean  2.85,  SD  1.42),  and  personal 
recognition  (mean  2.88,  SD  1.44).  Other  incentives,  in  decending 
order  of  significance,  were:  self  development  (mean  3.00,  SD  1.24), 
feeling  of  being  trusted  (mean  3.07,  SD  1.36),  sense  of  contribution 
to  the  company  (mean  3.25,  SD  1.24). 

Contact  with  Other  QC  Circles.  A  large  percentage  of  QC 
circles  reported  working  together  with  other  circles  on  common 
programs:  40.2%.  The  frequency  of  meeting  with  other  QC  circles 
within  the  company  was  rated  a  high  2.40  (SD  1.38);  meeting  with 
circles  outside  the  company  was  an  uncommon  experience  (mean  rating 
5.09,  SD  1.60). 

Management-Worker  Relations.  QCC  leaders  were  asked  to  assess 
the  sufficiency  of  the  company  plans  relating  to  employee 
satisfaction.  The  mean  rating  was  a  moderately  high  3.54  (SD  1.16). 
The  leaders  gave  about  the  same  rating  (mean  3.59,  SD  1.30)  in 
response  to  the  question  of  whether  supervisors  take  a  personal 
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interest  in  the  lives  of  their  subordinants.  On  the  other  hand,  when 
asked  to  characterize  the  kind  of  relationship  that  management  and 
workers  have  with  each  other,  it  received  high  ratings:  casual  vs. 
rigid  (mean  2.09,  SO  1.27),  harmonious  vs.  adversary  (mean  2.85,  SD 
1.12),  trusting  vs.  suspicious  (mean  2.82,  SD  1.18). 

Internal  Evaluations.  The  majority  of  our  sample  (64.7%) 
reported  that  they  calculated  the  cost  savings  effected  by  their 
circles'  suggestions.  While  most  of  the  measurement  focused  on 
"tangible  effects"  (mean  2.77,  SD  1.24),  a  surprising  frequency  of 
measuring  intangible  effects  was  in  evidence  (mean  3.09,  SD  1.12). 


Chapter  5  Conclusions. 

Due  to  the  preliminary  nature  of  the  analysis,  no  conclusions 
will  be  drawn  about  the  nature  of  Japanese  quality  control  circles  at 
this  stage.  Further  analysis  of  an  expanded  data  base  will  appear  in 
the  February,  1983  issue  of  The  Quality  Circles  Journal. 
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Chapter  6: 

GENERAL  CONCLUSIONS 

The  purpose  of  this  research  is  to  determine  whether  it  is 
feasible  to  assess  experimentally  the  effectiveness  of  quality 
circles,  given  the  current  configurations  of  quality  circles  in  U.S. 
industry  and  the  present  state-of-the-art  in  evaluation  designs  for 
field  research. 

The  answer  to  this  question  is  a  clear  "yes."  Much  analysis 
preceded  this  conclusion. 

Research  Design.  Before  identifying  appropriate  research 

designs,  IRD  had  to  find  out  if  there  were  enough  quality  circles 

1 

from  a  representative  sample  of  U.S.  industry  to  include  in  various 
multitrait-multimethod  experimental  research  designs.  This  task  was 
made  harder  by  two  decisions  IRD  was  forced  to  assume  after 
considerable  study  of  quality  circles  in  various  U.S.  firms.  First, 
that  the  random  assignment  of  treatment/control  conditions  was  not 
logistical ly  viable  across  a  broad  enough  range  of  corporate  settings 
for  the  results  to  be  generalizable  to  the  universe  of  U.S.  industry 
with  functioning  quality  circles.  Second,  because  of  the  amount  of 
training  needed  to  participate  effectively  in  quality  circles--the 
most  structured  form  of  participative  management--the  circles  need  to 
be  past  their  initial  pilot  stage  of  existence  before  they  can  be 
included  in  an  evaluation  of  the  effectiveness  of  functioning  quality 
circles.  This  status  takes,  in  optimum  circumstances,  almost  a  year 
to  achieve.  This  makes  it  totally  unrealistic  to  compare  quality 
circles  and  control  groups  that  have  been  formed  for  only  a  short 
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period  of  time.  Another  weakness  to  this  pre-post  or  time-series 
approach  to  outcome  measurement  is  that  over  time  groups  within  the 
same  work  environment  learn  what  differentiates  them,  making 
maintenance  of  convincing  placebo  activities  in  the  control  group  a 
real  problem.  Both  of  these  decisions  increased  the  importance  of  a 
large  sample  size  representing  a  broad  range  of  industry. 

To  get  around  these  problems,  IRD  needed  to  identify  a  large 
enough  number  of  work  sites  with  regularly  convening  quality  circles 
that  are  past  the  pilot  stage  so  that  stratified  random  sampling 
could  be  accomplished  within  reasonable  error  limits.  How  big  a 
population  would  this  have  to  be?  The  best  “guesstimate"  by 
specialists  in  the  field  was  that  the  universe  of  U.S.  organizations 
with  functioning  quality  circles  programs  at  the  end  of  1981  was 
between  400-500  organizations. 

Identification  of  these  organizations  had  to  contend  with  a 
large  problem.  Namely,  no  one  knew  where  they  were.  Through 
correspondence,  several  hundred  corporations  that  were  rumored  to 
have  quality  circles  were  identified.  But  large  corporations  such  as 
Xerox  might  have  quality  circles  in  certain  locations  but  not  in 
other  company  locations.  It  occurred  to  us  that  plant  characteristics 
very  probably  might  exert  greater  influence  on  the  work  climate  than 
the  characteristics  of  a  distant  corporate  headquarters.  If,  then, 
learning  that  Xerox  had  quality  circles  did  not  in  itself  lead  to  an 
identification  of  the  relevant  entity--the  work  site  or  location  that 
employed  quality  circles,  how  to  identify  those  locations  with 
functioning  quality  circles?  Through  many  approaches,  including  two 
national  surveys,  over  1500  such  work  sites  were  pinpointed--more 
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than  anyone  else  has  yet  identified. 

Would  these  sites  with  functioning  quality  circles  be  willing 
to  participate  in  government-funded  research  into  the  effectiveness 
of  their  quality  circles  program?  Most,  it  developed,  would.  Did  the 
sites  that  were  willing  tc  participate  in  research  differ 
substantially  from  those  that  were  not  willing?  Multivariate  analyses 
provided  the  answer  to  this:  no,  they  did  not  differ  substantially. 
Was  the  population  of  available  sites  representative  of  a  broad  range 
of  U.S.  industry,  or  were  most  of  the  sites  West-coast  electronics 
companies?  Fortunately,  IRD  succeeded  in  identifying  a  wide  range  of 
geographic  locations,  company  size,  and  industry  type.  A  2X2X2 
factorial  design  was  found  to  fit  the  field  conditions  that  the  Phase 
II  research  would  have  to  accommodate. 

Instrumentation.  Having  discovered  that  there  were  enough  work 
sites  that  met  the  criteria  for  inclusion  in  Phase  II  research,  and 
having  identified  an  appropriate  design  to  measure  the  effectiveness 
of  quality  circles,  the  looming  question  was:  What  needs  to  be 
measured  and  how  does  one  do  it? 

Through  an  extensive  literature  review  and  the  ratings  of  an 
Expert  Panel,  and  through  analysis  of  questionnaire  data  from  several 
hundred  participants  in  quality  circles  (mostly  facilitators  and 
leaders),  the  sources  of  variance  which  affect  the  performance  of 
quality  circles  were  identified.  Questionnaire  items  were  then 
constructed,  piloted,  and  subsequently  refined,  to  measure  the 
salient  components  of  successful  quality  circles. 


March  1982  Direct-Mail  Survey 
of  IAQC  Members 


International  Resource  Development,  %c. 


SURVEY  SHEET 

1.  Does  your  firm  have  quality  control  circles  ( QCs ) ? 

O  Yes  O  No 

If  yes:  In  what  year  was  the  first  QC  organized? 

How  many  QCs  are  functioning  now?  _ 

In  how  many  plants?  _ 

Are  your  QCs  for... 


8  blue-collar  workers? 

non-managerial  white-collar  workers? 

O  management? 

Where  are  the  QC  plants  located?  (Please  use  reverse  side  or 
additional  sheets  for  noting  the  plant  names,  street 
addresses,  city/state/ZIP,  and  telephone  numbers  if  available.) 

In  what  type  of  industry  is  your  firm?  (SIC  No.:  _ ) 


4.  Do  you  consider  your  firm  to  be  SMALL,  MEDIUM,  or  LARGE? 
(Please  circle  one.) 

5.  Would  you  be  open  to  discussing  the  possibility  of  allowing 
us  to  evaluate  the  success  of  some  of  your  QCs  in  the  event 
we  are  funded  by  the  government  to  conduct  Phase  II  research? 

O  Yes 
O  No 

O  Perhaps,  but  the  person  to  contact  is: 


Thank  you  for  assisting  us  with  this  survey.  P’ease  enclose  your 
business  card  with  your  response  so  proper  credit  can  be  given  for 
your  assistance. 

H.  Ned  Seelye,  Chairman 
(312)  579-9050 


APPENDIX  B 


May  1982  Survey  of  Readers 
of  The  Quality  Circles  Journal 


National  Survey  of  Work-Sites  Using  Quality  Circles 

If  your  plant/ office/work  site  in  the  U.S.  has  Quality  Circles  (by  whatever  name),  please 
complete  this  survey,  even  if  you  have  returned  to  IRD  an  earlier  yellow  survey  sheet 
mailed  to  IAQC  members.  The  results  of  both  surveys  will  be  reported  in  a  forthcoming 
issue  of  The  Quality  Clrdcs  Journal. 


1  What  does  your  organization  call  "quality  circles"?  9  Is  your  organization  U.S.  owned? 

□  Yes  □  No  □  Partly  row 

10  Do  you  consider  your  total  corporate  organization  to  be 

□  Small  □  Medium  □  Large 

11  How  many  employees  are  at  your  on-site  facility? 

□  Under  100  employees  □  501-1000  employees 

□  100*500  employees  □  Over  1000  employees 

19  Do  you  have  a  union  at  your  facility? 

□  Yes  □  No 

S  What  is  the  average  number  of  members  in  each  quality  circle?  ia union  membere  invo)v'd  in  cird«? 

O  4  or  less  □  11  to  15 

a  5  to  10  a  Over  15 

*  Approximately  what  percentage  of  employees  at  your  facility 
are  members  of  quality  circles? 

□  Less  than  10%  □  50%  -75% 

O  t1%-85%  O  Over  75% 

O  26% -50%  . 

*0*1 

7  Are  your  quality  circles  for: 

O  Blue-collar  workers  □  Professional/engineer  16  Approximately  how  many  hours  of  initial  and  follow-up  training 

O  Foremen,  supervisors  □  Middle  management  hours  has  the  average  quality  circle  member  received? 

□  White  collar/ clerical/  □  Upper  management  (at 

data  processing  your  facility)  G  0-4  hours  O  17-25  hours 

□  5-8  hours  □  26-35  hours 

•  What  type  of  business  is  conducted  at  your  facility?  □  9-12  hours  □  Over  36  hours 

□  13-16  hours 

□  Electronics  and  computers  G  Construction 

□  Machinery  □  Retailing 

□  Chemical,  petroleum,  □  Services  (health, 

mining^  rubber  legal,  etc.) 

□  Food  and  kindred  products  □  Military  (armed  forces) 

□  Textile  and  apparel  □  Government  (local, 

□  Paper  and  wood  products  state,  federal) 

O  Publishing  and  printing  □  Financial,  Insurance 

□  Metals  (♦  fabricated  □  Transportation 

products)  □  Education 

□  Other  manufacturing  □  Other  - 


17  Is  participation  in  quality  circles  at  your  facility  voluntary? 

Leaders _  Members _  Facilitator _ 

□  Voluntary  □  Voluntary  Q  Voluntary 

O  Non-Voluntary  □  Non-Voluntary  □  Non-Voluntary 

It  To  what  extent  do  your  quality  circles  measure  the  unit  savings 
resulting  from  circle  activity  (cost  reductions/ reduced  scrap 
rates,  etc)? 


Always 


□  yes  □  No 

14  Does  your  facility  have: 

□  Full-time  facilitators  □  Neither 

□  Part-time  facilitators 

15  How  often  do  your  quality  circles  meet? 

□  At  least  once  a  week  □  As  needed  (generally  less  lola 

□  1  to  2  times  a  month  than  once  a  month) 


>ow  □  Quality  Circles  □  Quality  Teams 

□  Quality  Control  Circles  □  Other.  - 

9  In  what  year  was  your  facility's  first  quality  circle  organized? 

□  Prior  to  1977  □  1979  □  1981 

G  1977  □  1980  G  1982 

G  1978 

3  How  many  quality  circles  are  functioning  now  at 

your  facility?  _ 

4  How  many  members  in  total  are  involved  in  these  quality 

circles  at  your  facility? _ 


19  On  the  average,  how  successful  would  you  say  the  quality 
circles  at  your  facility  have  been? 


Mostly  Failures 

Very  Successful 

OH  ETT 

□  3 

o  4  ~n  5 

M  To  what  extent  would  you  say  your  quality  circles  are  a  way 
of  handling  short-term  crises  rather  than  implementing 
long-term  change? 

Short-term,  Long-Term, 

crisis  on-going 

oriented  problem  solving 

OM  OT  □  3  □  4  □  5 

91  Are  your  quality  circles  composed  of  persons  of  diverse 
racial  backgrounds  or  of  persons  who  are  not  native  speakers 
of  English? 

very  Similar  Very  Mixed 

Backgrounds  Backgrounds 

□n  BT  □  3  □  4  as 

99  How  long  do  your  quality  circles  usually  operate  before  they 
begin  saving  your  organization  money  in  excess  of  costs? 


□  6  months  or  less 

□  2  years 

□  7-12  months 

□  3  or  more  years 

O  1  year 

□  They  are  not  yet 

cost-effective 

i 


93  Do  you  see  quality  circles  increasing  in  number  at  your  facility 
over  the  next  three  years? 

□  Reduced  in  number  by 
more  than  10% 

□  Remaining  at  about 
current  number 

□  Increased  by  1 1  %  to  50% 


94  Would  you  be  open  to  discussing  the  possibility  of  allowing 
IRD  to  evaluate  the  success  of  some  of  your  quality  circles  in 
the  event  we  are  funded  next  year  by  the  government  to  con¬ 
duct  Phase  II  research? 

□  Yes  O  Perhaps,  but  the  person 

□  No  to  contact  is: 

Name _ 

Title _ 

Address  _ 

Phone  _ 


IMPORTANT:  (Please  identify  yourself  and  your  organization.) 

NAME _ 

TITLE _ 

ORGANIZATION _ 

FACILITY _ 

ADDRESS _ 


CITY  _ STATE _ ZIP 

TELEPHONE  .( . . ) _ 


Please  tear  out  this  survey  page,  fold  in  thirds  with  post  paid 
business  reply  address  on  outside.  Staple  or  tape  shut  before 
mailing  Thank  you  for  your  cooperation. 


□  Increased  by  51%  to  99% 

□  Doubled  in  number 

□  Tripled  in  number 

□  More  than  tnpied 


No  Postage 
Necessary 
If  Mailed 
In  The 

United  Slates 


BUSINESS  REPLY  CARD 

First  Class  Permit  No.  87  La  Grange,  II  linois 
Postage  Will  Be  Paid  By  Addressee 

International  Resource  F^eveiopment.  Inc. 

P.O.  Box  721 
La  Grange,  Illinois  60525 


Attn:  H.  Ned  Seelye 

Chairman  of  the  Board 


<i»m»  after  r  dirties# 


APPENDIX  E 


RESEARCH  REPORT  DISTRIBUTION  LIST 


English-Language  Questionnaires: 

Questionnaire  for  Quality  Circle  Program  Coordinator 
Questionnaire  for  Quality  Circles  Leaders 
Questionnaire  for  Quality  Circle  Members 
Questionnaire  on  General  Work  Conditions 


QUESTIONNAIRE  FOR  QUALITY  CIRCLES  PROGRAM  COORDINATOR 


Management  Style 


36.  To  what  extent  is  it  assumed  that  the  way  to  find  out  what  the  problems 
are  is  through  a  process  of  gathering  new  information? 


37.  To  what  extern  :>  it  assumed  that  neither  management  nor  workers  know  what 
the  problems  are  before  an  analytical  study  reveals  them? 
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QUESTIONNAIRE  FOR  QUALITY  CIRCLE  LEADERS 


14.  To  what  extent  are  members  of  the  quality  circle  of  the  same  race? 
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To  what  extent  do  the  circle  members  spend  time  together? 
65.  at  work  1 
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QUESTIONNAIRE  FOR  QUALITY  CIRCLE  MEMBERS 


16.  To  what  extent  have  you  improved  yourself  as  a  result  of  your 
participation  in  quality  circles? 


32.  check  sheets 

33.  graphs 

34.  cause  &  effect  (fish  bone)  diagrams 

35.  other: 


QUESTIONNAIRE  ON  GENERAL  WORK  CONDITIONS 


32.  To  what  extent  does  management  have  personal  contact  with  employees  at 
your  level? 
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Dl»trtbuclon  Lite 


Defense  Techuical  Information  Centsr 
ATTN;  DTIC  DDA -2 

Selection  one  Preliminary  Cataloging 
faction 

Caaeron  Station 
Alexandria,  VA  22314 


Deputy  Chiaf  of  Naval  Opa rations 
(Mmipower,  Personnel,  and 
Training; 

Head,  aaaaarch,  Development ,  and 
feudias  3r»ch  (Op-115) 

1812  Arlington  Annas 
Washington,  DC  20350 


1  Library  of  Coagrasa 

Scianca  sad  Tachnology  Division 
Washington,  DC  20540 

3  Office  of  Naval  Reseerch 
Coda  -52 

300  :i.  Quincy  Straat 
Arlington,  VA  22217 

o  .'/aval  Research  Laboratory 
Coda  2627 

Washington,  DC  20375 

1  Offlca  of  Naval  Rasaarch 

□tractor,  Tachnology  Programs 
Coda  200 

800  N.  Quincy  Straat 
.Arlington,  VA  22216 

1  Offlca  of  Naval  Rasaarch 
Coca  -50 

300  N.  Quincy  Straat 
Arlington,  VA  22217 

1  Offlca  of  Naval  Rasaarch 
Coda  -58 

800  N.  Ouincy  Straat 
Arlington,  VA  22217 

1  Offlca  of  Naval  Rasaarch 
Coda  <oS 

300  N.  Quincy  Straat 
Arlington,  VA  22217 


ONR  Flald 

1  OWE  Mascara  Saglonal  Offlca 
1030  E.  Craan  Straat 
Pasadena,  CA  91106 

1  Psychologist 

ONR  Mascara  Saglonal  Offlca 
1030  S.  Craan  Straat 
Paaadana,  CA  91106 

1  0N1  Saglonal  Offlca 

336  S.  Clark  Straat 
Chicago,  IL  60605 

1  Psychologist 

0NR  Saglonal  Offlca 
536  S.  Clark  Straat 
Chicago,  IL  60605 


1  ONR  Eastatn/Cancral  Saglonal  Offlca 
Bldg.  114,  Saccloa  D 
666  SiaMt  Straat 
Boston,  MA  02210 


1  Dlracccr 

Civilian  Pa  rational  Division 
(OP-14) 

□apart mat  of  cha  Navy 
1803  Arlington  Annas 
Washington,  DC  20350 

2  Dsputy  Chiaf  of  Naval  Oparaclons 

(Manpower,  Parsonnal,  and 
Training) 

Dlractor,  Human  Saaourca 
Mmagananc  Plans  and  Policy 
3 ranch  (Op-L50) 

Dspartmsnc  of  cha  Navy 
Washington,  DC  20350 

1  Chiaf  of  Naval  Ops  ratios 
Ha  ad,  Maapovar,  Parsonnal, 
Training  and  Sasarvas  Taaa 

(0p-964D) 

Tha  Pant agon,  4A478 
Washington,  DC  20350 

1  Chief  of  Naval  Operations 

Assistant,  Personnel  Logistics 
Planning  (0p-987H) 

Tha  Pentagon,  5D772 
Washington,  DC  20350 


NAVMAT 

1  Program  Administrator  for  Man¬ 
power,  Parsonnal,  and  Training 
MAT  0722 

ATTN:  A  Rubens teia 
300  N.  Quincy  Street 
Arlington,  VA  22217 

1  Naval  Mata rial  Command 

Management  Training  Center 
NAVMAT  09M32 

Jeffers  on  Plasa,  Bldg.  «,  Sm  150 
1421  Jeffsrsan  Davis  Highway 
Arlington,  VA  20360 

1  Naval  Material  CoMind 
NAVMAT -OCR 

Attn:  J.  W.  Tweed  da  la 
Washington,  DC  20  360 

1  Naval  Material  Co  round 
NAVMAT -OOKB 
Washington,  DC  20360 

Naval  Material  Cosand 
(MAT-03) 

ATTN:  J.  E.  Colverd 
Crystal  Plasa  #5 
Boon  236 

2211  Jeffirsoa  Davis  Highway 
Arlington,  VA  20  360 


NPRDC 

3  Commanding  Officer 

Naval  Personnel  RAD  Center 
Sm  Diego,  CA  92152 

1  Navy  Personnel  RAO  Center 
Washington  Liaison  Office 
3uildiag  230,  IS 
Wasnington  Navy  Yard 
Washington,  DC  29374 

L  Naval  Persoonsl  SAD  Center 
Dr.  Robert  Pena 
San  Diego,  CA  92152 

1  Naval  Pereooael  RAD  Canter 
Ed  Aiken 

San  Diego,  CA  92152 


3CMED 

1  Cosnandlng  Officer 

Naval  health  Rasaarch  Canter 
San  Diego,  CA  92152 

1  CDR  William  S.  Maynard 
Psychology  Department 
Naval  Regional  Medical  Canter 
San  Diego,  CA  92134 

1  Naval  Submarine  Medical 
Rasaarch  Laboratory 
Naval  Submarine  Base 
New  London,  Box  900 
Croton,  CT  06349 

1  Dlractor,  Medico.'  Service  Corps 
Bureau  of  Medicine  and  Surgery 
Code  23 

Department  of  tha  Navy 
Washington,  DC  20372 

l  Naval  Aerospace  Medical 
Research  Lab 
Naval  Air  Station 
Pensacola,  FL  32508 

1  Program  Manager  for  Human 
Performance  (Code  44) 

Naval  Medical  RAD  Conan  d 
National  Naval  Medical  Center 
3 • the* da,  MD  20014 

1  Navy  Medical  RAD  Command 
ATTN :  Coda  44 

National  Navel  Medical  Canter 
Bathos  da,  MD  20014 


Naval  Academy  md  Naval  Postgraduate 
School 

1  Naval  Post graduate  School 
ATTN:  Dr.  Richard  S.  Els ter 
(Code  012) 

Department  of  Administrative 
Sciences 

Monterey.  CA  93940 


1  Psychologist 

0WR  Eastern /Central  Saglonal  Offlca  1 
Bldg.  114,  Section  D 
666  Summer  Street 
Boston.  MA  02210 


r 


r\d  Sjvij  Postgracuaca 


School  x  Gant .  > 

Naval  Postgraduate  Scncot 
vTTI :  Processor  Uonn  }«n;ir 
rerjCi-ns  Rasear cr.  ana 
idmin^scr  stive  Science 
!cRt«r«v,  'A  9)940 

Suoe tin  ten dent 

'■aval  P.'st  4:  aauate  School 
<cc«  -*** 

'toactriv,  CA  *39«*0 

•ivii  ?o«t{rsouece  Scftcoi 
\ITN:  Dr.  Jam*  Aria* 

-cut  :<Si 

Monte  rev.  !A  4}9«.J 

'•aval  Poscgracuste  Sv.noci 
AtT?i :  Dr.  licr.ard  a.  McGonigal 

Oc  -e  5  ■* 

Monterey,  CA  93940 

U.S.  Sevai  Academv 
attn:  :dr  j.  m.  McGrath 
Department  or  Leadership  and  U» 
Annapolis.  -O  21*02 

Prjfmor  Carson  X.  Eovang 
Naval  Postgraduate  Scnooi, 

Coda  54 EC 

Department  of  Administrative 
Sciaticas 

Superintendent 

ATT?* :  Director  of  Rasearcn 

'.•aval  Academy.  -  •  S . 

Annapolis ,  MD  21402 


l  Officer  ia  Qierge 

Human  Resource  Manage  sane 
Detachment 
Naval  .Ur  Station 
Alameda.  CA  94391 

1  Officer  ia  Charge 

Human  Raaourca  Management 
Decs  entrant 

Naval  Submarine  Base  New  London 
?.0.  3ox  SI 
Grctcn,  CT  06340 

1  Officer  ia  Charge 

Human  Resource  Management 
01 via ion 

Naval  Air  Station 
Mayport,  FL  32228 

1  Co  man  ding  Officer 

Hunan  8a source  Management 
Center 

Peerl  Harbor*  HI  96860 

1  Cbaender  ia  Chief 

Human  9a source  Management 
Division 

U.S.  Pacific  Pleat 
Pearl  Harbor*  HI  96860 

1  Offlcar  In  Charge 

Human  Raaourca  Management 
Detachment 
Navel  Base 

Charleston,  SC  29408 


1  Cownanding  Officer 

Human  Resource  Macac<menc  sciwol 
N«vs«  ur  Scat iun  "ampnia 
Mill  in  atom,  TN  ;?Q5* 

1  Human  Resource  Maieeesanc  School 
Naval  u,r  Station  Mempnia  ■.  96  > 
Mill  in  at  on.  TN  3905* 

Commending  Officer 
Human  Resource  Management 
Cancer 

1100  «ilacQ  Boulevard 
Arlington*  VA  22209 

1  -j— ending  officer 

Human  Resource  Management 
Cancer 

:o2i-23  Tidewater  Drive 
Norfolk,  Va  2  3311 

1  Coasaender  in  Chief 

Human  Raaourca  Mmtagemenc 
Division 

V.S *  Atlantic  Fleet 
Norfolk,  VA  23511 

1  Officer  In  Charge 

Human  Resource  Management 
Detachment 

Navel  Air  Station  Whidbey  Island 
Oak  Harbor,  WA  98279 

1  Co  man  ding  Officer 

Human  Resource  Manageaent 
Cancer 
Box  2  3 

FPO  New  York  09510 

1  Co  mender  ia  Chief 

Human  Resource  Management 
Division 

U.S*  Naval  Force  Europe 
FPO  New  York  09510 

1  Officer  ia  Charge 

Human  Resource  Management 
Detachment 
Box  60 

FPO  San  Frmicieco  96651 

1  Officer  ia  Charge 

Human  Raaourca  Management 
Detachment 
C0WJAVF0RJAPAN 
FPO  Seattle  96762 


Headquarters,  U.S.  Marlas  Corps 
Code  MF1-20 
Washington,  DC  20380 

Headquarters,  U.S.  Marine  Corps 
AI7N:  Dr.  A.L.  Slafkoaky 
Code  RD-L 

Washington,  DC  20380 

Education  Advisor 
Education  Canter  (EC 31) 

MCDEC 

Quantico*  VA  22124 


Commanding  .'f fleer 
education  Center  'EC-31' 
MCDEC 

Cuancico.  VA  22134 

Coaroncina  Officer 
U.S  Marine  Corps 
Coseaanc  ana  Start  College 
uancito,  VA  22134 


Other  regard  Government 

1  Dr.  Dougias  Hunter 

De tense  Intelligence  school 
Weaning  con.  DC  20374 

l  Dr.  Brian  Usilaner 
GAO 

Washington,  DC  20548 

l  National  Institute  of  Education 
aTTN:  Dr.  Frits  Mulhauaer 
E0LC/SM0 

1200  19th  Street,  N.W. 

Washington*  DC  20208 

1  National  Institute  of  Mental 
Health 

Division  of  Extramural  Research 
Programs 

5600  Fishers  T.«ie 
Rockville.  MD  20852 

1  National  Institute  of  Mental 
Health 

Minority  Group  Mental  Health 
Programs 
Room  7  -  102 
5600  Fishers  Lane 
Rockville,  MD  20352 

1  Office  of  Personnel  Management 
Office  of  Planning  and  Evaluation 
Research  Management  Division 
1900  E  Street,  N.W. 

Washington,  DC  20415 

1  Office  of  Personnel  Management 
ATTN:  Ms.  Carolyn  Burst tin 
1900  E  Street,  N.W. 

Washington,  DC  20415 

1  Office  of  Personnel  Menageaent 
ATTN:  Mr.  Jeff  Kaae 
Personnel  RAD  Center 
1900  E  Street,  N.W. 

Washington ,  DC  20415 

1  Oilef,  Psychological  .^search 
Branch 

ATTN:  Mr.  Richard  Lance  naan 
U.S.  Co set  Guard  (G-F-1/Z/TP42) 
Washington,  DC  20593 

1  Social  and  Developmental  Psychology 
Program 

National  Science  Foiadaclon 
Washington,  X  20S50 


A  ray 


Currtac  Cone  factors 


1  Headquarter*.  FORSCCM 
ATTN:  AFPR-nR 
Ft.  McPherson,  GA  30330 

L  Aray  Research  Institute 
Fieia  Unit  -  Leavenworth 
P.U.  3ox  3122 

Fcrs  Leavenworth,  XS  *>oCL " 

1  laconical  Director 

A  ray  Research  Institute 
5001  Eisenhower  Avenue 
Alexandria.  VA  22333 

l  Director 

Systems  Research  Laboratory 
3301  Eisenhower  Avenue 
.Alexandria.  VA  22333 

1  Director 

Army  Research  Institute 
training  Research  Laboratory 
3001  Elsenhower  Avenue 
Alexandria,  VA  22333 

1  Dr-  T.  0.  Jacobs 
Code  PERI-lM 
Atny  Research  Institute 
5001  Eisenhower  Avenue 
Alexandria,  VA  22333 

1  COL  Howard  Prince 

Head,  Department  of  Behavior 
Science  and  Leadership 
U.S.  Military  Acadeny 
New  York  10996 


Air  Force 

1  Air  University  Library/LSE  76-443 
Maxwell  AFB,  AL  36112 

1  COL  John  V.  Williams,  Jr. 

Head,  Department  of  Behevloral 
Science  and  Leadership 
U.S.  Air  Force  Acadeny,  CO  30840 

1  MAJ  Robert  Gregory 
I'SAFA/DFBL 

U.S.  Air  Force  Acadeny,  CO  30840 

1  aFOSR/NL  (Dr.  Fregiy) 

Building  410 
Soiling  ATS 
Washington,  DC  20332 

1  LTC0L  Don  L.  Preaar 

Department  of  Che  Air  Force 

AF/MP3GW 

Pentagon 

Washington,  DC  20330 

1  Technical  Director 
AFHRL/KXT) 

Brooks  AFB 

Ssi  Antonio,  IX  78233 

1  afmpc/mpctpr 

Randolph  AFB,  TX  78130 


1  Dr.  Richard  D.  Arvey 
University  of  Houston 
Department  of  Ptycnology 
Houston.  TX  '7004 

1  Or.  Arthur  Slaiwes 

Human  Factors  Laboratory  Code  N-“l 
Naval  Training  Equipment  Center 
Jrlunuo,  TL  32313 

1  Dr.  Stuart  V.  Cook 

Institute  of  Behavioral  Science  ?6 
University  of  Colorado 
3ox  -32 

3oulder,  CO  90309 

1  Dr.  L.  L.  3 mailings 

Kellogg  Graduate  School  of 
Management 

Northwestern  University 
Nathaniel  Leverone  Hall 
Evanston,  IL  60201 

1  Dr.  Henry  Ecwrlan 

The  Johns  Hopkins  Uhiversity 
School  of  Medicine 
Department  of  Psychiatry  and 
3*navioral  Science 
Belciaore,  MD  21205 

1  Dr.  John  P.  French,  Jr. 

University  of  Michigan 
Institute  for  Social  Research 
P.0.  Box  1248 
Ann  Arbor,  MI  48106 

1  Dr,  Paul  S.  Goodman 

Graduate  School  of  Industrial 
Administration  - 
Carnagie-Mellon  University 
Pittsburgh,  PA  15213 

1  Bruce  J.  Bueno  De  Mesquite 
Uhiversity  of  Rn cheater 
Department  of  Political  Science 
Rochester.  NY  14627 

1  Dr.  J.  Richard  Hackman 

School  of  Organisation  mid 

Manage meat 

Box  LA,  Yale  Uhiversity 
New  Haven,  CT  06520 

1  Dr.  Lawrence  R.  Jsu 
School  of  Psychology 
Georgia  Institute  of  Technology 
Atlanta,  GA  30332 

1  Dr.  Frank  J.  Londy 

The  Pennsylvania  Stats  Uhiversity 
Department  of  Psychology 
417  Braes  V.  Moore  Building 
Uhiversity  Park,  PA  16802 

1  Dr.  Bibb  LetanS* 

The  Ohio  Scats  University 
Depart man t  of  Psychology 
4048  Vest  17th  Street 
Coluabua,  OH  43210 

1  Dr.  Edward  E.  Lawler 

Uhiversity  of  Southern  California 
Graduate  School  of  Business 
Administration 
Us  Angeles,  CA  90007 


1  Dr.  Edwm  A.  Locke 

College  of  Business  and 
Management 

University  of  Mar.' land 
College  Pant.  MD  '97-2 

1  Dr.  Fred  Lucnans 

Regents  Professor  of  Management 
University  of  Neoresaa  -  Lincoln 
Lincoln,  N’E  68568 

1  Dr.  R.  R.  Mackle 

Human  Factors  Research 
Santa  Barbara  Research  Park 
6780  Cortona  Drive 
Goleta,  CA  930  1  7 

1  Dr.  William  H.  Mobley 

College  of  Business  Admin  is  t  ration 
Texas  A  AM  University 
College  Station,  TX  77343 

1  Dr.  Thomas  M.  Cscrom 

The  Ohio  State  Ualverslcy 
Department  of  Psychology 
116E  Stadium 
404C  West  17th  Avenue 
Columbus,  OH  -3210 

1  Dr.  William  G.  Ouchi 

University  of  California, 

Los  Angeles 

Graduate  School  of  Management 
Los  Angeles,  CA  90024 

1  Dr.  Ir^ln  G.  Saras  on 

University  of  Washington 
Department  of  Psychology,  NI-25 
Seattle,  WA  98135 

1  Dr.  Benjamin  Schneider 
Department  of  Psychology 
Michigan  State  University 
East  Lmislng,  MI  48824 

1  Dr.  Edgar  H.  S chain 

Massachusetts  Institute  of 
Technology 

Sloan  School  of  Management 
Cambridge,  MA  02139 

1  H.  Ned  Seelye 

International  Resource  Development, 
Inc. 

P.0.  Box  721 
U  Grange,  IL  60525 

1  Dr.  B.  Wallace  Slnelko 

Program  Director,  Manpower 

Research  end  Advisory  Services 
Smithsonian  Institution 
801  N.  Pitt  Street,  Suite  120 
Alexandria,  VA  22314 

1  Dr.  Richard  M.  Steers 

Graduate  School  of  Management 
University  of  Oregon 
Eugnnn,  OR  9740  3 

1  Dr.  Siegfried  Screufert 

The  Penney 1  veals  Stats  Uni varsity 
Department  of  Behavioral  Science 
Milton  S.  Hershey  Medical  Cancer 
Hershey,  PA  17033 


Cocrghc  Contractor*  (Coot.) 


1  Dr.  J<ui  t  Tart  erg 
Oai\*rmlty  of  Or* goo 
'4*»C  CaSpUS 

0*p*rt3Mmc  of  Hanagaatnc 
Zug«n* ,  oa  97403 

1  Dr.  Harry  C.  Trlaadi* 
Darartnaac  of  Psychology 
'Jni  varsity  of  Illinois 
Champaign,  XL  61320 

1  Dr.  Howard  M.  Ualas 
Purdu*  Itelvarslsy 
Oapartnaat  of  Psychological 

SCltBCM 

*asc  Lafayacta,  Cl  4  7907 

l  Dr.  Philip  G.  Zlatoardo 
Stanford  Uhivarsity 
Dapartsanc  of  Psychology 
Stanford,  a  9  4  305 


CORPORATE 

CAPABILITIES 


International  Resource  Development,  Inc.  (IRD)  is  a  re¬ 
search  firm  that  moves  quickly  into  a  variety  of  settings  to  go 
after  the  facts — no  matter  how  geographically  and  culturally 
inaccessible  they  appear  to  be. 

It  works  comfortably  with  the  non-routine,  applying 
sophisticated  analytical  techniques  to  questions  that  are 
worth  asking,  and  is  accountable  for  results. 


